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Thousands of Dollars

Basic research

Applied Research

Advanced technology development

Advanced Component Development and Prototypes
System Development and Demonstration
Management support

Operational system development

Total RDT&E, Army

UNCLASSIFIED

FY2012 FY2013 FY2014 FY2014 OCO FY2014 Total
408,842 444,071 436,725 0 436,725
929,984 874,730 885,924 0 885,924
1,067,459 890,722 882,106 0 882,106
513,368 629,981 636,392 26,625 663,017
3,135,367 3,286,629 2,857,026 0 2,857,026
1,341,545 1,153,980 1,159,610 0 1,159,610
1,303,974 1,664,534 1,126,602 0 1,126,602
8,700,539 8,944,647 7,984,385 26,625 8,011,010
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Program
Line Element Thousands of Dollars
No Number — act jtem FY2012 FY2013 FY2014 FY2014 OCO FY2014 Total
Basic research

1 0601101A 01 IN-HOUSE LABORATORY INDEPENDENT RESEARCH 20,395 20,860 21,803 21,803
2 0601102A 01 DEFENSE RESEARCH SCIENCES 207,983 219,180 221,901 221,901
3 0601103A 01 UNIVERSITY RESEARCH INITIATIVES 78,380 80,986 79,359 79,359
4 0601104A 01 UNIVERSITY AND INDUSTRY RESEARCH CENTERS 102,084 123,045 113,662 113,662
Total:  Basic research 408,842 444,071 436,725 0 436,725

Applied Research
5 0602105A 02 MATERIALS TECHNOLOGY 37,707 29,041 26,585 26,585
6 0602120A 02 SENSORS AND ELECTRONIC SURVIVABILITY 42,189 45,260 43,170 43,170
7 0602122A 02 TRACTOR HIP 14,207 22,439 36,293 36,293
8 0602211A 02 AVIATION TECHNOLOGY 43,430 51,607 55,615 55,615
9 0602270A 02 ELECTRONIC WARFARE TECHNOLOGY 15,667 15,068 17,585 17,585
10 0602303A 02 MISSILE TECHNOLOGY 65,591 49,383 51,528 51,528
11 0602307A 02 ADVANCED WEAPONS TECHNOLOGY 19,392 25,999 26,162 26,162
12 0602308A 02 ADVANCED CONCEPTS AND SIMULATION 20,356 23,507 24,063 24,063
13 0602601A 02 COMBAT VEHICLE AND AUTOMOTIVE TECHNOLOGY 62,339 69,062 64,589 64,589
14 0602618A 02 BALLISTICS TECHNOLOGY 60,507 60,823 68,300 68,300
15 0602622A 02 CHEMICAL, SMOKE AND EQUIPMENT DEFEATING TECHNOLOGY 4,753 4,465 4,490 4,490
16 0602623A 02 JOINT SERVICE SMALL ARMS PROGRAM 8,010 7,169 7,818 7,818
17 0602624A 02 WEAPONS AND MUNITIONS TECHNOLOGY 53,883 35,218 37,798 37,798
18 0602705A 02 ELECTRONICS AND ELECTRONIC DEVICES 74,518 60,300 59,021 59,021
19 0602709A 02 NIGHT VISION TECHNOLOGY 54,002 53,244 43,426 43,426
20 0602712A 02 COUNTERMINE SYSTEMS 32,226 18,850 20,574 20,574
21 0602716A 02 HUMAN FACTORS ENGINEERING TECHNOLOGY 21,540 19,872 21,339 21,339
22 0602720A 02 ENVIRONMENTAL QUALITY TECHNOLOGY 20,389 20,095 20,316 20,316
23 0602782A 02 COMMAND, CONTROL, COMMUNICATIONS TECHNOLOGY 25,703 28,852 34,209 34,209
24 0602783A 02 COMPUTER AND SOFTWARE TECHNOLOGY 8,433 9,830 10,439 10,439
25 0602784A 02 MILITARY ENGINEERING TECHNOLOGY 75,465 70,693 70,064 70,064
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Line Element Thousands of Dollars
No Number — act jtem FY2012 FY2013 FY2014 FY2014 OCO FY2014 Total
26 0602785A 02 MANPOWER/PERSONNEL/TRAINING TECHNOLOGY 18,623 17,781 17,654 17,654
27 0602786A 02 WARFIGHTER TECHNOLOGY 46,864 28,281 31,546 31,546
28 0602787A 02 MEDICAL TECHNOLOGY 104,190 107,891 93,340 93,340
Total:  Applied Research 929,984 874,730 885,924 0 885,924
Advanced technology development

29 0603001A 03 WARFIGHTER ADVANCED TECHNOLOGY 55,679 39,359 56,056 56,056
30 0603002A 03 MEDICAL ADVANCED TECHNOLOGY 101,655 69,580 62,032 62,032
31 0603003A 03 AVIATION ADVANCED TECHNOLOGY 60,333 64,215 81,080 81,080
32 0603004A 03 WEAPONS AND MUNITIONS ADVANCED TECHNOLOGY 75,607 67,613 63,919 63,919
33 0603005A 03 COMBAT VEHICLE AND AUTOMOTIVE ADVANCED TECHNOLOGY 142,833 104,359 97,043 97,043
34 0603006A 03 SPACE APPLICATION ADVANCED TECHNOLOGY 4,158 4,157 5,866 5,866
35 0603007A 03 MANPOWER, PERSONNEL AND TRAINING ADVANCED TECHNOLOGY 10,063 9,856 7,800 7,800
36 0603008A 03 ELECTRONIC WARFARE ADVANCED TECHNOLOGY 67,673 50,661 40,416 40,416
37 0603009A 03 TRACTOR HIKE 8,142 9,126 9,166 9,166
38 0603015A 03 NEXT GENERATION TRAINING & SIMULATION SYSTEMS 14,970 17,257 13,627 13,627
39 0603020A 03 TRACTOR ROSE 12,577 9,925 10,667 10,667

40 0603105A 03 MILITARY HIV RESEARCH 22,552 6,984
41 0603125A 03 COMBATING TERRORISM - TECHNOLOGY DEVELOPMENT 21,939 9,716 15,054 15,054
42 0603130A 03 TRACTOR NAIL 4,271 3,487 3,194 3,194
43 0603131A 03 TRACTOR EGGS 2,257 2,323 2,367 2,367
44 0603270A 03 ELECTRONIC WARFARE TECHNOLOGY 23,046 21,683 25,348 25,348
45 0603313A 03 MISSILE AND ROCKET ADVANCED TECHNOLOGY 87,749 71,111 64,009 64,009
46 0603322A 03 TRACTOR CAGE 10,299 10,902 11,083 11,083
47 0603461A 03 HIGH PERFORMANCE COMPUTING MODERNIZATION PROGRAM 176,533 180,582 180,662 180,662
48 0603606A 03 LANDMINE WARFARE AND BARRIER ADVANCED TECHNOLOGY 30,687 27,204 22,806 22,806
49 0603607A 03 JOINT SERVICE SMALL ARMS PROGRAM 7,473 6,095 5,030 5,030
50 0603710A 03 NIGHT VISION ADVANCED TECHNOLOGY 41,283 37,217 36,407 36,407
51 0603728A 03 ENVIRONMENTAL QUALITY TECHNOLOGY DEMONSTRATIONS 15,247 13,626 11,745 11,745
52 0603734A 03 MILITARY ENGINEERING ADVANCED TECHNOLOGY 40,496 28,458 23,717 23,717
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No Number — act jtem FY2012 FY2013 FY2014 FY2014 OCO FY2014 Total
53 0603772A 03 ADVANCED TACTICAL COMPUTER SCIENCE AND SENSOR TECHNOLOGY 29,937 25,226 33,012 33,012
Total:  Advanced technology development 1,067,459 890,722 882,106 0 882,106
Advanced Component Development and Prototypes

54 0603305A 04 ARMY MISSLE DEFENSE SYSTEMS INTEGRATION 23,463 14,505 15,301 15,301
55 0603308A 04 ARMY SPACE SYSTEMS INTEGRATION 9,557 9,876 13,592 13,592
56 0603619A 04 LANDMINE WARFARE AND BARRIER - ADV DEV 16,399 5,054 10,625 10,625

57 0603627A 04 SMOKE, OBSCURANT AND TARGET DEFEATING SYS-ADV DEV 4,357 2,725
58 0603639A 04 TANK AND MEDIUM CALIBER AMMUNITION 40,201 30,560 30,612 30,612
59 0603653A 04 ADVANCED TANK ARMAMENT SYSTEM (ATAS) 62,343 14,347 49,989 49,989
60 0603747A 04 SOLDIER SUPPORT AND SURVIVABILITY 13,720 29,933 6,703 26,625 33,328
61 0603766A 04 TACTICAL ELECTRONIC SURVEILLANCE SYSTEM - ADV DEV 5,757 8,660 6,894 6,894
62 0603774A 04 NIGHT VISION SYSTEMS ADVANCED DEVELOPMENT 10,715 9,066 9,066
63 0603779A 04 ENVIRONMENTAL QUALITY TECHNOLOGY - DEM/VAL 4,788 4,631 2,633 2,633
64 0603782A 04 WARFIGHTER INFORMATION NETWORK-TACTICAL - DEM/VAL 177,122 278,018 272,384 272,384
65 0603790A 04 NATO RESEARCH AND DEVELOPMENT 4,612 4,961 3,874 3,874
66 0603801A 04 AVIATION - ADV DEV 6,879 8,602 5,018 5,018
67 0603804A 04 LOGISTICS AND ENGINEER EQUIPMENT - ADV DEV 12,107 14,605 11,556 11,556

68 0603805A 04 COMBAT SERVICE SUPPORT CONTROL SYSTEM EVALUATION AND ANALYSIS 5,090 5,054
69 0603807A 04 MEDICAL SYSTEMS - ADV DEV 34,809 24,384 15,603 15,603
70 0603827A 04 SOLDIER SYSTEMS - ADVANCED DEVELOPMENT 23,516 32,050 14,159 14,159
71 0603850A 04 INTEGRATED BROADCAST SERVICE 1,494 96 79 79
72 0604115A 04 TECHNOLOGY MATURATION INITIATIVES 11,839 24,868 55,605 55,605

73 0604131A 04 TRACTOR JUTE 59
74 0604319A 04 INDIRECT FIRE PROTECTION CAPABILITY INCREMENT 2-INTERCEPT (IFPC2) 76,039 79,232 79,232
75 0604785A 04 INTEGRATED BASE DEFENSE (BUDGET ACTIVITY 4) 3,926 4,043 4,476 4,476
76 0305205A 04 ENDURANCE UAVS 51,389 26,196 28,991 28,991
Total:  Advanced Component Development and Prototypes 513,368 629,981 636,392 26,625 663,017
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Program
Line Element Thousands of Dollars
i
No Number  act item FY2012 FY2013 FY2014 FY2014 OCO FY2014 Total

System Development and Demonstration

77 0604201A 05 AIRCRAFT AVIONICS 115,890 78,538 76,588 76,588
78 0604220A 05 ARMED, DEPLOYABLE HELOS 80,323 90,494 73,309 73,309
79 0604270A 05 ELECTRONIC WARFARE DEVELOPMENT 33,164 181,347 154,621 154,621
80 0604280A 05 JOINT TACTICAL RADIO 31,826 31,826
81 0604290A 05 MID-TIER NETWORKING VEHICULAR RADION (MNVR) 47,000 12,636 23,341 23,341
82 0604321A 05 ALL SOURCE ANALYSIS SYSTEM 7,400 5,694 4,839 4,839
83 0604328A 05 TRACTOR CAGE 23,535 32,095 23,841 23,841
84 0604601A 05 INFANTRY SUPPORT WEAPONS 81,081 96,478 79,855 79,855
85 0604604A 05 MEDIUM TACTICAL VEHICLES 3,835 3,006 2,140 2,140
86 0604611A 05 JAVELIN 9,655 5,040 5,002 5,002
87 0604622A 05 FAMILY OF HEAVY TACTICAL VEHICLES 5,239 3,077 21,321 21,321
88 0604633A 05 AIR TRAFFIC CONTROL 22,218 9,769 514 514
89 0604641A 05 TACTICAL UNMANNED GROUND VEHICLE (TUGV) 13,141
90 0604642A 05 LIGHT TACTICAL WHEELED VEHICLES 68,442
91 0604661A 05 FCS SYSTEMS OF SYSTEMS ENGR & PROGRAM MGMT 257,513
92 0604663A 05 FCS UNMANNED GROUND VEHICLES 34,845
93 0604710A 05 NIGHT VISION SYSTEMS - ENG DEV 55,412 32,621 43,405 43,405
94 0604713A 05 COMBAT FEEDING, CLOTHING, AND EQUIPMENT 2,008 2,132 1,939 1,939
95 0604715A 05 NON-SYSTEM TRAINING DEVICES - ENG DEV 29,206 44,787 18,980 18,980
96 0604716A 05 TERRAIN INFORMATION - ENG DEV 1,593 1,008
97 0604741A 05 AIR DEFENSE COMMAND, CONTROL AND INTELLIGENCE - ENG DEV 57,050 73,333 18,294 18,294
98 0604742A 05 CONSTRUCTIVE SIMULATION SYSTEMS DEVELOPMENT 27,530 28,937 17,013 17,013
99 0604746A 05 AUTOMATIC TEST EQUIPMENT DEVELOPMENT 13,932 10,815 6,701 6,701
100 0604760A 05 DISTRIBUTIVE INTERACTIVE SIMULATIONS (DIS) - ENG DEV 15,357 13,926 14,575 14,575
101 0604780A 05 COMBINED ARMS TACTICAL TRAINER (CATT) CORE 21,541 17,797 27,634 27,634
102 0604798A 05 BRIGADE ANALYSIS, INTEGRATION AND EVALUATION 214,270 193,748 193,748
103 0604802A 05 WEAPONS AND MUNITIONS - ENG DEV 13,384 14,581 15,721 15,721
104 0604804A 05 LOGISTICS AND ENGINEER EQUIPMENT - ENG DEV 173,902 43,706 41,703 41,703
105 0604805A 05 COMMAND, CONTROL, COMMUNICATIONS SYSTEMS - ENG DEV 79,188 20,776 7,379 7,379
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106 0604807A 05 MEDICAL MATERIEL/MEDICAL BIOLOGICAL DEFENSE EQUIPMENT - ENG DEV 26,316 43,395 39,468 39,468
107 0604808A 05 LANDMINE WARFARE/BARRIER - ENG DEV 73,955 104,983 92,285 92,285
108 0604814A 05 ARTILLERY MUNITIONS - EMD 45,821 4,346 8,209 8,209
109 0604818A 05 ARMY TACTICAL COMMAND & CONTROL HARDWARE & SOFTWARE 91,490 77,223 22,958 22,958
110 0604820A 05 RADAR DEVELOPMENT 3,093 3,486 1,549 1,549
111 0604822A 05 GENERAL FUND ENTERPRISE BUSINESS SYSTEM (GFEBS) 787 9,963 17,342 17,342
112 0604823A 05 FIREFINDER 12,032 20,517 47,221 47,221
113 0604827A 05 SOLDIER SYSTEMS - WARRIOR DEM/VAL 41,680 51,851 48,477 48,477
114 0604854A 05 ARTILLERY SYSTEMS - EMD 116,293 167,797 80,613 80,613
115 0604869A 05 PATRIOT/MEADS COMBINED AGGREGATE PROGRAM (CAP) 377,610 400,861
116 0604870A 05 NUCLEAR ARMS CONTROL MONITORING SENSOR NETWORK 7,160 7,922
117 0605013A 05 INFORMATION TECHNOLOGY DEVELOPMENT 35,714 51,463 68,814 68,814
118 0605018A 05 INTEGRATED PERSONNEL AND PAY SYSTEM-ARMY (IPPS-A) 66,612 158,646 137,290 137,290
119 0605028A 05 ARMORED MULTI-PURPOSE VEHICLE (AMPV) 116,298 116,298
120 0605030A 05 JOINT TACTICAL NETWORK CENTER (JTNC) 68,148 68,148
121 0605380A 05 AMF JOINT TACTICAL RADIO SYSTEM (JTRS) 33,219 33,219
122 0605450A 05 JOINT AIR-TO-GROUND MISSILE (JAGM) 123,100 10,000 15,127 15,127
123 0605455A 05 SLAMRAAM 1,186
124 0605456A 05 PAC-3/MSE MISSILE 86,139 69,029 68,843 68,843
125 0605457A 05 ARMY INTEGRATED AIR AND MISSILE DEFENSE (AIAMD) 262,032 277,374 364,649 364,649
126 0605625A 05 MANNED GROUND VEHICLE 434,977 639,874 592,201 592,201
127 0605626A 05 AERIAL COMMON SENSOR 31,415 47,426 10,382 10,382
128 0605766A 05 NATIONAL CAPABILITIES INTEGRATION (MIP) 21,143 21,143
129 0605812A 05 JOINT LIGHT TACTICAL VEHICLE (JLTV) ENGINEERING AND MANUFACTURING D 72,295 84,230 84,230
130 0303032A 05 TROJAN - RH12 3,914 4,232 3,465 3,465
131 0304270A 05 ELECTRONIC WARFARE DEVELOPMENT 13,798 13,942 10,806 10,806
Total:  System Development and Demonstration 3,135,367 3,286,629 2,857,026 0 2,857,026

Management support
132 0604256A 06 THREAT SIMULATOR DEVELOPMENT 25,838 18,090 16,934 16,934
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No Number — act jtem FY2012 FY2013 FY2014 FY2014 OCO FY2014 Total
133 0604258A 06 TARGET SYSTEMS DEVELOPMENT 10,973 14,034 13,488 13,488
134 0604759A 06 MAJOR T&E INVESTMENT 47,972 37,394 46,672 46,672
135 0605103A 06 RAND ARROYO CENTER 19,730 21,026 11,919 11,919
136 0605301A 06 ARMY KWAJALEIN ATOLL 141,365 176,816 193,658 193,658
137 0605326A 06 CONCEPTS EXPERIMENTATION PROGRAM 27,923 27,902 37,158 37,158

138 0605502A 06 SMALL BUSINESS INNOVATIVE RESEARCH 208,324
139 0605601A 06 ARMY TEST RANGES AND FACILITIES 366,327 369,900 340,659 340,659
140 0605602A 06 ARMY TECHNICAL TEST INSTRUMENTATION AND TARGETS 68,968 69,183 66,061 66,061
141 0605604A 06 SURVIVABILITY/LETHALITY ANALYSIS 42,088 44,753 43,280 43,280

142 0605605A 06 DOD HIGH ENERGY LASER TEST FACILITY 18
143 0605606A 06 AIRCRAFT CERTIFICATION 5,555 5,762 6,025 6,025
144 0605702A 06 METEOROLOGICAL SUPPORT TO RDT&E ACTIVITIES 7,062 7,402 7,349 7,349
145 0605706A 06 MATERIEL SYSTEMS ANALYSIS 19,498 19,954 19,809 19,809
146 0605709A 06 EXPLOITATION OF FOREIGN ITEMS 5,435 5,535 5,941 5,941
147 0605712A 06 SUPPORT OF OPERATIONAL TESTING 68,311 67,789 55,504 55,504
148 0605716A 06 ARMY EVALUATION CENTER 62,845 62,765 65,274 65,274
149 0605718A 06 ARMY MODELING & SIM X-CMD COLLABORATION & INTEG 3,312 1,545 1,283 1,283
150 0605801A 06 PROGRAMWIDE ACTIVITIES 82,015 83,422 82,035 82,035
151 0605803A 06 TECHNICAL INFORMATION ACTIVITIES 52,085 50,820 33,853 33,853
152 0605805A 06 MUNITIONS STANDARDIZATION, EFFECTIVENESS AND SAFETY 53,530 46,763 53,340 53,340
153 0605857A 06 ENVIRONMENTAL QUALITY TECHNOLOGY MGMT SUPPORT 4,801 4,601 5,193 5,193
154 0605898A 06 MANAGEMENT HQ - R&D 17,480 18,524 54,175 54,175

155 0909999A 06 FINANCING FOR CANCELLED ACCOUNT ADJUSTMENTS 90
Total: Management support 1,341,545 1,153,980 1,159,610 0 1,159,610

Operational system development

156 0603778A 07 MLRS PRODUCT IMPROVEMENT PROGRAM 64,609 143,005 110,576 110,576
157 0607141A 07 LOGISTICS AUTOMATION 3,717 3,717

158 0607665A 07 BIOMETRICS ENTERPRISE 44,155
159 0607865A 07 PATRIOT PRODUCT IMPROVEMENT 109,978 70,053 70,053
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160 0102419A 07 AEROSTAT JOINT PROJECT OFFICE 317,382 190,422 98,450 98,450
161 0203726A 07 ADV FIELD ARTILLERY TACTICAL DATA SYSTEM 28,649 32,556 30,940 30,940
162 0203735A 07 COMBAT VEHICLE IMPROVEMENT PROGRAMS 35,046 253,959 177,532 177,532
163 0203740A 07 MANEUVER CONTROL SYSTEM 39,282 68,325 36,495 36,495
164 0203744A 07 AIRCRAFT MODIFICATIONS/PRODUCT IMPROVEMENT PROGRAMS 144,904 280,247 257,187 257,187
165 0203752A 07 AIRCRAFT ENGINE COMPONENT IMPROVEMENT PROGRAM 800 898 315 315
166 0203758A 07 DIGITIZATION 7,771 35,180 6,186 6,186
167 0203801A 07 MISSILE/AIR DEFENSE PRODUCT IMPROVEMENT PROGRAM 52,811 20,733 1,578 1,578
168 0203802A 07 OTHER MISSILE PRODUCT IMPROVEMENT PROGRAMS 62,100 62,100
169 0203808A 07 TRACTOR CARD 42,487 63,243 18,778 18,778
170 0208053A 07 JOINT TACTICAL GROUND SYSTEM 27,586 31,738 7,108 7,108

171 0208058A 07 JOINT HIGH SPEED VESSEL (JHSV) 35

172 0301359A 07 SPECIAL ARMY PROGRAM

173 0303028A 07 SECURITY AND INTELLIGENCE ACTIVITIES 2,763 7,591 7,600 7,600
174 0303140A 07 INFORMATION SYSTEMS SECURITY PROGRAM 15,282 15,961 9,357 9,357
175 0303141A 07 GLOBAL COMBAT SUPPORT SYSTEM 155,813 120,927 41,225 41,225
176 0303142A 07 SATCOM GROUND ENVIRONMENT (SPACE) 11,765 15,756 18,197 18,197
177 0303150A 07 WWMCCS/GLOBAL COMMAND AND CONTROL SYSTEM 22,658 14,443 14,215 14,215
178 0305204A 07 TACTICAL UNMANNED AERIAL VEHICLES 26,508 31,303 33,533 33,533
179 0305208A 07 DISTRIBUTED COMMON GROUND/SURFACE SYSTEMS 31,401 40,876 27,622 27,622
180 0305219A 07 MQ-1 SKY WARRIOR A UAV 121,846 74,618 10,901 10,901
181 0305232A 07 RQ-11 UAV 1,935 4,039 2,321 2,321
182 0305233A 07 RQ-7 UAV 31,896 31,158 12,031 12,031

183 0305235A 07 MQ-18 UAV 4,000 2,387
184 0307665A 07 BIOMETRICS ENABLED INTELLIGENCE 15,018 15,248 12,449 12,449
185 0708045A 07 END ITEM INDUSTRIAL PREPAREDNESS ACTIVITIES 57,607 59,908 56,136 56,136
Total:  Operational system development 1,303,974 1,664,534 1,126,602 0 1,126,602
Total: RDT&E, Army 8,700,539 8,944,647 7,984,385 26,625 8,011,010
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Exhibit R-2, RDT&E Budget Item Justification: PB 2014 Army

DATE: April 2013

APPROPRIATION/BUDGET ACTIVITY
2040: Research, Development, Test & Evaluation, Army

BA 1: Basic Research

R-1 ITEM NOMENCLATURE
PE 0601101A: In-House Laboratory Independent Research

R All Prior FY 2014 | FY 2014 | Fy 2014 CostTo | Total

COST ($ in Millions) Years | FY 2012 | FY2013*| Base | OCO™ | Total | FY2015 | FY 2016 | FY 2017 | FY 2018 |Complete Cost
Total Program Element - | 20395] 20860] 21.803 - | 21803] 21202] 21549] 21.834] 22.236/Continuing|Continuing
91A: ILIR-AMC - | 146200 16.062] 17.504 - | 17504] 16.847| 17.118] 17.320]  17.632Continuing Continuing
91C: ILIR-Med R&D Cmd - 3575| 2839 2886 - 2886| 2935 2984| 3.032]  3.087|Continuing|Continuing
91D: ILIR-Corps Of Engr - 1.495 1.073 0.587 - 0.587 0.597 0.608 0.626 0.646 |Continuing |Continuing
91E: ILIR-ARI - 0000 0153]  0.000 - 0.000]  0.000] 0000] 0000  0.000Continuing/Continuing
F16: ILIR-SMDC - 0.705 0.733 0.826 - 0.826 0.823 0.839 0.856 0.871|Continuing |Continuing

*FY 2013 Program is from the FY 2013 President's Budget, submitted February 2012
* The FY 2014 OCO Request will be submitted at a later date

Note

Not Applicable for this item

A. Mission Description and Budget Item Justification

This program element (PE) supports basic research at the Army laboratories through the In-House Laboratory Independent Research (ILIR) program. Basic research
lays the foundation for future developmental efforts by identifying fundamental principles governing various phenomena and appropriate pathways to exploit this
knowledge. The ILIR program serves as a catalyst for major technology breakthroughs by providing laboratory directors flexibility in implementing novel research
ideas, by nurturing promising young scientists and engineers, and is used to attract and retain top doctoral degreed scientists and engineers. The ILIR program also
provides a source of competitive funds for peer reviewed efforts at Army laboratories to stimulate high quality, innovative research with significant opportunity for payoff

to Army warfighting capability.

This PE supports ILIR at the Army Materiel Command's (AMC) six Research, Development, and Engineering Centers (Project 91A); at the six Medical Research and
Materiel Command (MRMC) laboratories (Project 91C); at the Corps of Engineer's seven laboratories at the US Army Engineer Research, and Development Center
(ERDC) (Project 91D); at the Army Research Institute for the Behavioral and Social Sciences (ARI) (Project 91E); and at the Space and Missile Defense Command

(SMDC) Technical Center (Project F16).

Work in the PE provides a foundation for applied research initiatives at the Army laboratories and research, development and engineering centers.

The cited work is consistent with the Assistant Secretary of Defense for Research and Engineering science and technology priority focus areas and the Army

Modernization Strategy.

PE 0601101A: In-House Laboratory Independent Research

Army
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UNCLASSIFIED

Exhibit R-2, RDT&E Budget Item Justification: PB 2014 Army

DATE: April 2013

APPROPRIATION/BUDGET ACTIVITY

BA 1: Basic Research

2040: Research, Development, Test & Evaluation, Army

R-1 ITEM NOMENCLATURE
PE 0601101A: In-House Laboratory Independent Research

Huntsville, AL.

B. Program Change Summary ($ in Millions)

Previous President's Budget

Current President's Budget

Total Adjustments
» Congressional General Reductions
» Congressional Directed Reductions
» Congressional Rescissions
» Congressional Adds
» Congressional Directed Transfers
* Reprogrammings
* SBIR/STTR Transfer
» Adjustments to Budget Years

Work in this PE is performed by the AMC, Aberdeen Proving Grounds, MD, MRMC, Ft. Detrick, MD, the ERDC, Vicksburg, MS, the ARI, Arlington, VA, and the SMDC,

FY 2012 FY 2013 FY 2014 Base FY 2014 OCO FY 2014 Total
21.031 20.860 21.609 - 21.609
20.395 20.860 21.803 - 21.803
-0.636 0.000 0.194 - 0.194
-0.146 -

-0.490 -
- - 0.194 - 0.194

PE 0601101A: In-House Laboratory Independent Research
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Exhibit R-2A, RDT&E Project Justification: PB 2014 Army

DATE: April 2013

BA 1: Basic Research

APPROPRIATION/BUDGET ACTIVITY
2040: Research, Development, Test & Evaluation, Army

R-1 ITEM NOMENCLATURE
PE 0601101A: In-House Laboratory

Independent Research

PROJECT

91A: ILIR-AMC

R All Prior FY 2014 | FY 2014 | Fy 2014 CostTo | Total
COST ($ in Mill
($ in Millions) Years | FY 2012 | FY2013*| Base | OCO™ | Total | FY2015 | FY 2016 | FY 2017 | FY 2018 |Complete Cost
91A: ILIR-AMC - | 14620 16.062] 17.504 _ | 17504 16.847| 17.118] 17.320]  17.632Continuing Continuing

*FY 2013 Program is from the FY 2013 President's Budget, submitted February 2012
* The FY 2014 OCO Request will be submitted at a later date

Note
Not applicable for this item

A. Mission Description and Budget Item Justification

This project funds basic research within the Army Materiel Command's (AMC) Research, Development, and Engineering Centers and lays the foundation for future
developmental efforts by identifying the fundamental principles governing various phenomena and appropriate pathways to exploit this knowledge.

The cited work is consistent with the Assistant Secretary of Defense, Research and Engineering Science and Technology focus areas and the Army Modernization
Strategy.

Work in this project is performed by the Edgewood Chemical and Biological Center, Aberdeen Proving Grounds, MD within AMC, the Armaments Research,
Development, and Engineering Center, Picatinny, NJ, the Tank and Automotive Research, Development, and Engineering Center, Warren, MI, the Natick Soldier
Research, Development, and Engineering Center, Natick, MA, the Aviation and Missile Research, Development, and Engineering Center, Huntsville, AL, and the
Communications and Electronics Research, Development, and Engineering Center, Ft. Monmouth, NJ.

B. Accomplishments/Planned Programs ($ in Millions) FY 2012 FY 2013 FY 2014
Title: Edgewood Chemical Biological Center 0.833 0.956 0.968
Description: Funds basic research in chemistry, biology, biotechnology, and aerosol for counter improvised explosive devices

(IEDs), obscurants, and/or target defeat.

FY 2012 Accomplishments:

Continued basic research efforts in the areas of rational molecular and nano-system design for the design of functional

abiotic structures, reconfigurable self-organizing systems, novel nanoparticles and supramolecular self-assembly; Continued

investigations in synthetic biology using new molecular programming techniques for creating biofuels and materials; continued

fundamental research in surface science in PE 0601102A, Project VR9, Surface Science Research.

FY 2013 Plans:
PE 0601101A: In-House Laboratory Independent Research UNCLASSIFIED 3
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Exhibit R-2A, RDT&E Project Justification: PB 2014 Army

DATE: April 2013

APPROPRIATION/BUDGET ACTIVITY R-1 ITEM NOMENCLATURE PROJECT

2040: Research, Development, Test & Evaluation, Army PE 0601101A: In-House Laboratory 91A: ILIR-AMC

BA 1: Basic Research Independent Research

B. Accomplishments/Planned Programs ($ in Millions) FY 2012 FY 2013 FY 2014
Continue to solicit on a yearly basis new efforts to further basic research in areas such as advanced materials and

nanotechnologies, more powerful energetics including those with insensitive munitions (IM) properties, counter terrorism

technologies, power and energy systems, smaller more lethal warheads and composite materials.

FY 2014 Plans:

Will conduct fundamental research to develop an understanding of rational molecular and nano-system design, synthetic biology,

nano-scale chemical and biological sensing and signaling, molecular toxicology, interfacial phenomena of particulate matter (solid/

liquid) with chemical surfaces, and synthesis of new materials for protection, decontamination, and detection, as well as research

the mathematics involved in data processing and interpretation.

Title: Armaments Research, Development and Engineering Center 1.673 1.682 1.707
Description: Funds basic research in weapons component development, explosives synthesis/detection and area denial.

FY 2012 Accomplishments:

Solicitied new efforts to further basic research in areas such as advanced materials and nanotechnologies, more powerful

energetics including those with IM properties, counter terrorism technologies, power and energy systems, smaller more lethal

warheads and composite materials.

FY 2013 Plans:

Continue to solicit on a yearly basis new efforts to further basic research in areas such as advanced materials and

nanotechnologies, more powerful energetic including those with IM properties, counter terrorism technologies, power and energy

systems, smaller more lethal warheads and composite materials.

FY 2014 Plans:

Will continue to solicit on a yearly basis new efforts to further basic research in areas such as advanced materials and

nanotechnologies, more powerful energetics including those with insensitive munition (IM) properties, counter terrorism

technologies, power and energy systems, smaller more lethal warheads and composite materials.

Title: Tank-Automotive Research, Development and Engineering Center 1.202 1.199 1.220
Description: Funds basic research in ground vehicle technologies to include power, mobility, and unmanned systems.

FY 2012 Accomplishments:

Developed and investigated models for nanofluid coolants and lubricants; developed and investigate durability and blast models

for composite materials, including carbon nanotube reinforced composite; and developed algorithms for bio-inspired object

recognition for unmanned systems.

FY 2013 Plans:
PE 0601101A: In-House Laboratory Independent Research UNCLASSIFIED 2
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Exhibit R-2A, RDT&E Project Justification: PB 2014 Army

DATE: April 2013

APPROPRIATION/BUDGET ACTIVITY R-1 ITEM NOMENCLATURE PROJECT

2040: Research, Development, Test & Evaluation, Army PE 0601101A: In-House Laboratory 91A: ILIR-AMC

BA 1: Basic Research Independent Research

B. Accomplishments/Planned Programs ($ in Millions) FY 2012 FY 2013 FY 2014
Continue to research models for nanofluid coolants and lubricants. Rresearch functionally graded structures exposed to shock,

will investigate statistical theories and algorithms for reliability based design optimization. Rresearch the combustion properties of

JP-8, diesel and other fuels.

FY 2014 Plans:

Will research novel nanofluid coolants and lubricants; investigate statistical theories and algorithms for multi-disciplinary design

optimization; research the combustion properties of new fuels; explore novel on-chip microwave nonreciprocal devices; research

manned/unmanned teaming and cooperative mobility behaviors; and study electromagnetic wave reflection from nano-structured

non-reciprocal metamaterials for non-reflective, cloak-type coatings.

Title: Natick Soldier Research, Development and Engineering Center 1.358 1.321 1.341
Description: Funds basic research in food sciences, textiles, and lightweight materials with potential for individual protection.

FY 2012 Accomplishments:

Created zwitterionic 3-dimensional nanofibrous architectures for antifouling and food pathogen sensing; conducted fundamental

studies on novel metal oxides for tuned optical response; and explored understanding of the lysis mechanisms of peptides for

antimicrobial protection.

FY 2013 Plans:

Develop novel biochemical functionalization strategies to tether bio-recognition elements and antibodies onto graphene;

investigate covalent and non-covalent methods for attachment of antibodies to native graphene; will measure physical and

transport properties as well as demonstrate a functionalized graphene FET for analyte detection to identify visual information

derived from the movements of individuals in crowds that specifies threatening or suspicious behaviors; validate experimental

paradigms; conduct experiments to refine the use of immersive virtual reality technologies for use with Soldier-volunteers.

FY 2014 Plans:

Will explore the unique physics of photonic nanomaterials for revolutionizing the performance and size of systems such as IR

detectors, power generation and remote imaging; continue to explore the relationship between peptide structure on tailored

structures for controlling and optimizing the destructive efficacy of antimicrobial peptides for multiple applications.

Title: Aviation and Missile Research, Development and Engineering Center: Missile Efforts 2.237 2.241 2.273
Description: Funds basic research in guided missile and rocket systems, directed energy weapons, unmanned vehicles, and

related components.

FY 2012 Accomplishments:
PE 0601101A: In-House Laboratory Independent Research UNCLASSIFIED =

Army Page 5 of 16 R-1 Line #1




UNCLASSIFIED

Exhibit R-2A, RDT&E Project Justification: PB 2014 Army

DATE: April 2013

APPROPRIATION/BUDGET ACTIVITY R-1 ITEM NOMENCLATURE PROJECT

2040: Research, Development, Test & Evaluation, Army PE 0601101A: In-House Laboratory 91A: ILIR-AMC

BA 1: Basic Research Independent Research

B. Accomplishments/Planned Programs ($ in Millions) FY 2012 FY 2013 FY 2014
Solicited new concepts for basic research efforts with broad applicability to science and technology that support exploratory

and advanced development for guided missile and rocket systems, directed energy weapons, unmanned vehicles, and related

components.

FY 2013 Plans:

Experimentally explore infrared emissivity / absorptivity enhancement of polar materials by surface phonon coupling; analyze

nonlinear effects in nanostructure devices; experimentally investigate excitation.

FY 2014 Plans:

Will investigate paucity of attractors phenomenon in dynamical systems; develop theory of harmonic generation and Raman

scattering from surfaces in nano-cavity environments; study optical propagation phenomena in the plasmonic regime in

semiconductor and metal-based nanostructures and metamaterials; explore remote sensing of trace gases in the atmosphere

using infrared/terahertz double resonance active interrogation; assess enhancement of infrared emissivity/absorptivity of polar

materials near optical phonon resonances by surface phonon coupling and metamaterial effects.

Title: Aviation and Missile Research, Development and Engineering Center: Aviation Efforts 1.621 1.623 1.647
Description: Funds basic research for aviation enabling technologies in the areas of aerodynamics, structural dynamics, and

material science.

FY 2012 Accomplishments:

Investigated inflow dynamics and wake physics at high advance ratios and investigated dielectric barrier discharge plasma

devices for reduced bluff body drag.

FY 2013 Plans:

Complete initial testing on trailed wake vorticity and spanwise loading; complete Particle Image Velocimetry (PIV) data analysis

for dynamic stall test case; and complete project on high advance ratio theory including all reporting.

FY 2014 Plans:

Will continue basic aerodynamic science research in the areas of vorticity dynamics, compressible dynamic stall, bluff body flow

separation and flow physics; and will investigate advanced boundary layer flow control phenomenon including fluidic oscillators

and plasma devices.

Title: Communications-Electronics Research, Development, and Engineering Center 1.475 1.485 2.509
Description: Funds basic research for communication and network enabling technologies in the areas of antenna design, network

management, power generation and storage, and also sensors.

FY 2012 Accomplishments:
PE 0601101A: In-House Laboratory Independent Research UNCLASSIFIED S
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Exhibit R-2A, RDT&E Project Justification: PB 2014 Army

DATE: April 2013

BA 1: Basic Research Independent Research

APPROPRIATION/BUDGET ACTIVITY R-1 ITEM NOMENCLATURE PROJECT
2040: Research, Development, Test & Evaluation, Army PE 0601101A: In-House Laboratory 91A: ILIR-AMC

B. Accomplishments/Planned Programs ($ in Millions)

FY 2012

FY 2013

FY 2014

Performed research for developing cognitive algorithm and intelligent cognitive network with optimized managed resources,
and flexible and reconfigurable radio frequency (RF) technologies; explored RF interaction of nano-tubes and metamaterial for
wideband signal amplification and also electromagnetic radiation; explored control theory in addressing the uncertainty and
latency in the cognitive ad-hoc network; performed research on sensor network scenarios that can perform blind signal sensing
and classification of weak signals; investigated alternative separator and electrolytes for high energy/power electrochemical
couples; concentrated on reducing the parasitic (non-electrochemical) reactions between synthesized separator and electrolyte
and high energy electrode components; and investigated new metallic polymers for next generation infrared sensors.

FY 2013 Plans:

Perform research in 1ll-V component detector materials, advanced non-contact biometrics, nano engineered methods for
explosive detection, and novel semiconductor growth processes and process monitoring; investigate novel electromagnetic
polymer nanocomposites to gain a fundamental understanding of the underlying physics for potential antenna applications;
continue investigations into alternative separator and electrolytes for high energy/power electrochemical couples by concentrating
on reducing the parasitic (non-electrochemical) reactions between synthesized separator and electrolyte and high energy
electrode components and initiate research into halogenated mixed metal oxides cathode material for advanced lithium
electrochemical systems.

FY 2014 Plans:

Will conduct research into signals exploitation techniques by investigating algorithms for intelligently and rapidly searching

wide bands of RF spectrum for short duration signals by mathematically representing the shape of a specific RF signals; Will
research new algorithms based on mathematical models and new routing schemes for scalable and secure mobile ad hoc networ
(MANET)-based Real-Time Peer-to-Peer (P2P) Voice-over-IP (VolP)/Multimedia Network; Will synthesize and evaluate high
energy cathode materials for application to electrochemical capacitors for increased energy density and longer cycle life; Will
investigate the feasibility of real-time, in-vacuo band edge thermometry for heteroepitaxy of lI-VI thin films on semiconductor
substrates for advanced IR detectors. Will research the synthesis of dense Bismuth Selenide thin films, maximizing the material
properties of conduction on the surface and insulating properties in the bulk, for use in RF front end electronics. Initiate research
in Cyber Protection and Attack.

=~

Title: Peer Reviewed Proposal Efforts

Description: Funds peer reviewed proposals in basic research to provide increased quality and responsiveness in exploring
new technological concepts that are highly relevant to Army needs. This funding also enhances recruitment, development, and
retention of outstanding scientists and engineers engaged in high quality basic research for the Army, which provides a constant
flow of new knowledge to Army laboratories.

FY 2012 Accomplishments:

4.221

5.5655

5.839

PE 0601101A: In-House Laboratory Independent Research UNCLASSIFIED
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Exhibit R-2A, RDT&E Project Justification: PB 2014 Army

DATE: April 2013

APPROPRIATION/BUDGET ACTIVITY
2040: Research, Development, Test & Evaluation, Army
BA 1: Basic Research

R-1 ITEM NOMENCLATURE

Independent Research

PE 0601101A: In-House Laboratory

PROJECT

91A: ILIR-AMC

B. Accomplishments/Planned Programs ($ in Millions)

FY 2012

FY 2013

FY 2014

extend results from worldwide research in areas of interest to the Army.
FY 2013 Plans:

extend results from worldwide research in areas of interest to the Army.
FY 2014 Plans:

Conducted basic research efforts aimed at developing and maintaining a cadre of active research scientists who can distill and

Solicit new basic research efforts aimed at developing and maintaining a cadre of active research scientists who can distill and

Will solicit new basic research proposals aimed at developing and maintaining a cadre of active research scientists who can distill
and extend results from worldwide research in areas of interest to the Army.

Accomplishments/Planned Programs Subtotals

14.620

16.062

17.504

C. Other Program Funding Summary ($ in Millions)
N/A
Remarks

D. Acquisition Strategy
N/A

E. Performance Metrics

Performance metrics used in the preparation of this justification material may be found in the FY 2010 Army Performance Budget Justification Book, dated May 2010.
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Exhibit R-2A, RDT&E Project Justification: PB 2014 Army

DATE: April 2013

APPROPRIATION/BUDGET ACTIVITY R-1 ITEM NOMENCLATURE PROJECT
2040: Research, Development, Test & Evaluation, Army PE 0601101A: In-House Laboratory 91C: ILIR-Med R&D Cmd
BA 1: Basic Research Independent Research
T All Prior FY 2014 | FY 2014 | Fy 2014 CostTo | Total
T Mill
COST ($ in Millions) Years | FY 2012 | FY2013*| Base | OCO™ | Total | FY2015 | FY 2016 | FY 2017 | FY 2018 |Complete Cost
91C: ILIR-Med R&D Cmd - 3.575 2.839 2.886 - 2.886 2.935 2.984 3.032 3.087 |Continuing |Continuing

*FY 2013 Program is from the FY 2013 President's Budget, submitted February 2012
* The FY 2014 OCO Request will be submitted at a later date

A. Mission Description and Budget Iltem Justification

Technology Research Center, Fort Detrick, MD.

B. Accomplishments/Planned Programs ($ in Millions)

The cited work is consistent with the Assistant Secretary of Defense for Research and Engineering priority focus areas and the Army Modernization Strategy.

This project fosters investigator-driven medical and force-health protection basic research initiatives performed at the six U.S. Army Medical Research and Materiel
Command laboratories. Research areas address countermeasures against infectious diseases, defense against environmental extremes and operational hazards to
health, mechanisms of combat trauma and innovative treatment and surgical procedures, and medical chemical/biological warfare threats.

Work in this project is performed by the Walter Reed Army Institute of Research, Silver Spring, MD; U.S. Army Medical Research Institute of Chemical Defense,
Aberdeen Proving Ground, MD; US Army Medical Research Institute of Infectious Diseases, Fort Detrick, MD; U.S. Army Institute of Environmental Medicine, Natick,
MA; U.S. Army Institute of Surgical Research, Fort Sam Houston, TX; U.S. Aeromedical Research Laboratory, Fort Rucker, AL; and the Telemedicine and Advanced

FY 2012

FY 2013

FY 2014

Title: Independent Research Efforts

Description: Funds basic research in medical and force health protection.

FY 2012 Accomplishments:

Investigated an in vitro (outside of animal/in test tube) and in vivo (in animal) model systems to examine nutritional
countermeasures for enhanced neuroprotection and stress resilience; Studied the evolution of RNA genome viruses under
immune system selective pressure to improve vaccine design: Theory, modeling, and validation; Investigated the use of
recombinant reovirus particles as environmentally stable oral vaccine vectors against bioweapon threat agents; Enhanced
understanding the role of the Sap proteins (particular type of proteinase protein) in disease causing capability of microorganisms
(pathogenesis); Investigated genetic determinants which contribute to the intracellular survival and replication of Burkholderia
pseudomallei (a gram negative bacterium often associated with infections); Evaluated the basic science of filovirus (includes
Ebola and Marburg viruses which cause serious often fatal hemorrhagic disease) neutralization and peptide entry inhibitors
(proteins which inhibit infection; Investigate genetic determinants which contribute to the intracellular survival and replication of
Burkholderia pseudomallei (a gram negative bacterium often associated with infections); Evaluate the basic science of filovirus
(includes Ebola and Marburg viruses which cause serious often fatal hemorrhagic disease)

3.575

2.839

2.886

UNCLASSIFIED
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DATE: April 2013

BA 1: Basic Research Independent Research

APPROPRIATION/BUDGET ACTIVITY R-1 ITEM NOMENCLATURE PROJECT
2040: Research, Development, Test & Evaluation, Army PE 0601101A: In-House Laboratory 91C: ILIR-Med R&D Cmd

B. Accomplishments/Planned Programs ($ in Millions)

FY 2012

FY 2013

FY 2014

neutralization and peptide entry inhibitors (proteins which inhibit infection; Study an in vitro screening model for evaluating the
efficacy of potential therapeutics for chemical warfare agent-induced airway epithelial cell damage and edema.

FY 2013 Plans:

The program funds innovative in-house basic research proposals that focus on research to explore treatments and
countermeasures against militarily relevant infectious diseases; defense against environmental extremes and operational hazards
to health; mechanisms of combat trauma and innovative treatment and surgical procedures; and medical chemical/biological
warfare threats. Examples of research efforts are as follows: Host and Wound Adaptations in Acinetobacter baumannii (a highly
infectious bacteria) - this research enables novel methods to detect pathogens (germs) in the operating environment and predict
their capacity to colonize or contaminate wounds in Soldiers and contaminate equipment to reduce infection with aggressive
and drug resistant pathogens; explore the psychology of fear conditioning and learning to combat stimuli, to better understand
psychopathology (causes of abnormal psychology) associated with combat experience; develop rodent models to study stress
effects on brain cells, and use those models to identify nutritional measures conferring neuroprotection (brain protection) and
resilience.

FY 2014 Plans:

The program will fund innovative in-house basic research proposals that will focus on research to explore treatments and
countermeasures against militarily relevant infectious diseases; defense against environmental extremes and operational hazards
to health; mechanisms of combat trauma and innovative treatment and surgical procedures; and medical chemical/biological
warfare threats.

Accomplishments/Planned Programs Subtotals

3.575

2.839

2.886

C. Other Program Funding Summary ($ in Millions)
N/A
Remarks

D. Acquisition Strategy
N/A

E. Performance Metrics

Performance metrics used in the preparation of this justification material may be found in the FY 2010 Army Performance Budget Justification Book, dated May 2010.

PE 0601101A: In-House Laboratory Independent Research UNCLASSIFIED
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Exhibit R-2A, RDT&E Project Justification: PB 2014 Army DATE: April 2013
APPROPRIATION/BUDGET ACTIVITY R-1 ITEM NOMENCLATURE PROJECT
2040: Research, Development, Test & Evaluation, Army PE 0601101A: In-House Laboratory 91D: ILIR-Corps Of Engr
BA 1: Basic Research Independent Research
T All Prior FY 2014 | FY 2014 | Fy 2014 CostTo | Total
T Mill

COST ($ in Millions) Years | FY 2012 | FY2013*| Base | OCO™ | Total | FY2015 | FY 2016 | FY 2017 | FY 2018 |Complete Cost

91D: ILIR-Corps Of Engr - 1.495 1.073 0.587 - 0.587 0.597 0.608 0.626 0.646 |Continuing |Continuing

*FY 2013 Program is from the FY 2013 President's Budget, submitted February 2012
* The FY 2014 OCO Request will be submitted at a later date

Note
Not applicable for this item

A. Mission Description and Budget Item Justification

This project funds In-house Laboratory Independent Research (ILIR) in the areas of geospatial research and engineering, military engineering, and environmental
quality/installations at the seven laboratories within the Corps of Engineer's US Army Engineer Research and Development Center (ERDC).

The cited work is consistent with the Assistant Secretary of Defense for Research and Engineering science and technology priority focus areas and the Army
Modernization Strategy.

Work in this project is performed by the U.S. Army ERDC, Vicksburg, MS.

B. Accomplishments/Planned Programs ($ in Millions) FY 2012 FY 2013 FY 2014
Title: Geospatial Research and Engineering/Military Engineering/Environmental Quality and Installations 1.495 1.073 0.587

Description: Funds basic research in the areas of geospatial research and military engineering as well as environmental quality
and installations.

FY 2012 Accomplishments:

Completed basic research efforts for ultra-compact soils for soil mechanics systems; investigated vegetation photopigment
decay for remote sensing of hazardous materials; and investigated DNA pattern formation upon non-directed assembly at a
functionalized surface for Army relevant compounds.

FY 2013 Plans:
Create a numerical physics-based model of dynamic geologic-material contact behavior with buried sensors; create a
methodology to rapidly characterize the near-ground atmospheric and instantaneous sound field between sensor nodes for a

large region; compare experimental ground-penetrating radar data with models of the Maxwell Wagner process to understand if
Maxwell Wagner processes are responsible for the variety of dielectric constants that appear in any soil at any water content.

FY 2014 Plans:

PE 0601101A: In-House Laboratory Independent Research UNCLASSIFIED
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DATE: April 2013

APPROPRIATION/BUDGET ACTIVITY
2040: Research, Development, Test & Evaluation, Army
BA 1: Basic Research

R-1 ITEM NOMENCLATURE

Independent Research

PE 0601101A: In-House Laboratory

PROJECT
91D: ILIR-Corps Of Engr

B. Accomplishments/Planned Programs ($ in Millions) FY 2012 FY 2013 FY 2014
Will quantify the fundamental coupling effects and transfer functions of fiber optic cable sensors inside of protective conduit
within realistic and variable geologic media; determine parameters and build physics-based seismic propagation models for fiber,
conduit, and geomaterial interaction.
Accomplishments/Planned Programs Subtotals 1.495 1.073 0.587

C. Other Program Funding Summary ($ in Millions)
N/A
Remarks

D. Acquisition Strategy
N/A

E. Performance Metrics

Performance metrics used in the preparation of this justification material may be found in the FY 2010 Army Performance Budget Justification Book, dated May 2010.

PE 0601101A: In-House Laboratory Independent Research
Army
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DATE: April 2013

APPROPRIATION/BUDGET ACTIVITY
2040: Research, Development, Test & Evaluation, Army
BA 1: Basic Research

R-1 ITEM NOMENCLATURE
PE 0601101A: In-House Laboratory
Independent Research

PROJECT

91E: ILIR-ARI

N All Prior FY 2014 | FY 2014 | Fy 2014 CostTo | Total
T ($ in Mill
COST ($ in Millions) Years | FY 2012 | FY2013*| Base | OCO™ | Total | FY2015 | FY 2016 | FY 2017 | FY 2018 |Complete Cost
91E: ILIR-ARI : 0.000] 0153  0.000 : 0.000] 0000] 0000] 0000  0.000ContinuingContinuing

*FY 2013 Program is from the FY 2013 President's Budget, submitted February 2012
* The FY 2014 OCO Request will be submitted at a later date

Note
Not applicable for this item

A. Mission Description and Budget Item Justification

highest potential to improve human performance.
organizational dynamics, and retention are the goals.

Work in this project is performed by the Army Research Institute, Arlington, VA.

This project provides funding for In-house Laboratory Independent Research (ILIR) in the Army Research Institute for Behavioral and Social Sciences (ARI). This
project supports basic research in the Cognitive Sciences and is focused on theories, approaches, and models from the Behavioral and Social Sciences that have the
Improved recruiting, selection, assignment, training, leader development, performance, performance assessment,

B. Accomplishments/Planned Programs ($ in Millions) FY 2012 FY 2013 FY 2014
Title: Army Research Institute 0.000 0.153 0.000
Description: Funds basic research in cognitive, behavioral, and social sciences to improve Soldier recruiting, assignment and
retention and providing fundamental knowledge for human performance and organizational behavioral research.
FY 2013 Plans:
Research focused on topics such as improving classification & assignment mechanisms (right person, right job, right time),
identifying innovative metrics for leader and teams performance, as well as contributing empirically based knowledge for human
performance and behavioral research.
Accomplishments/Planned Programs Subtotals 0.000 0.153 0.000

C. Other Program Funding Summary ($ in Millions)

N/A
Remarks
D. Acquisition Strategy

N/A
PE 0601101A: In-House Laboratory Independent Research UNCLASSIFIED e
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DATE: April 2013

APPROPRIATION/BUDGET ACTIVITY
2040: Research, Development, Test & Evaluation, Army
BA 1: Basic Research

R-1 ITEM NOMENCLATURE

Independent Research

PROJECT

PE 0601101A: In-House Laboratory 91E: ILIR-ARI

E. Performance Metrics

Performance metrics used in the preparation of this justification material may be found in the FY 2010 Army Performance Budget Justification Book, dated May 2010.
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DATE: April 2013

APPROPRIATION/BUDGET ACTIVITY
2040: Research, Development, Test & Evaluation, Army
BA 1: Basic Research

R-1 ITEM NOMENCLATURE
PE 0601101A: In-House Laboratory
Independent Research

PROJECT
F16: ILIR-SMDC

N All Prior FY 2014 | FY 2014 | Fy 2014 CostTo | Total
T ($ in Mill
COST ($ in Millions) Years | FY 2012 | FY2013*| Base | OCO™ | Total | FY2015 | FY 2016 | FY 2017 | FY 2018 |Complete Cost
F16: ILIR-SMDC - 0.705 0.733 0.826 - 0.826 0.823 0.839 0.856 0.871|Continuing |Continuing

*FY 2013 Program is from the FY 2013 President's Budget, submitted February 2012
* The FY 2014 OCO Request will be submitted at a later date

A. Mission Description and Budget Iltem Justification

principles governing various directed energy phenomena.

Modernization Strategy.

Work in this project is performed by the Army SMDC/ARSTRAT, Huntsville, AL.

The cited work is consistent with the Assistant Secretary of Defense for Research and Engineering science and technology priority focus areas and the Army

This project provides In-house Laboratory Independent Research (ILIR) at the Space and Missile Defense Command (SMDC) Technical Center. This basic research
on lasers and directed energy lays the foundation for future developmental efforts on high energy lasers and directed energy systems by identifying the fundamental

B. Accomplishments/Planned Programs ($ in Millions) FY 2012 FY 2013 FY 2014
Title: SMDC In-house Laboratory Independent Research (ILIR) 0.705 0.733 0.826
Description: Funds basic research to investigate laser propagation phenomenology for application in modeling and simulation

and future directed energy weapons design.

FY 2012 Accomplishments:

Conducted modeling and simulation studies and experiments for new laser technology and beam propagation concepts to enable

understanding of next generation high energy laser systems.

FY 2013 Plans:

Continue to conduct laser beam propagation experiments and spectroscopic research to improve modeling and simulation

capabilities and improve high energy laser systems design.

FY 2014 Plans:

Will complete laser beam propagation experiments and provide data for model anchoring. Will continue spectroscopic research

and improve modeling and simulation capabilities and begin design for flowing rare earth laser.

Accomplishments/Planned Programs Subtotals 0.705 0.733 0.826

PE 0601101A: In-House Laboratory Independent Research UNCLASSIFIED =
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Exhibit R-2A, RDT&E Project Justification: PB 2014 Army

DATE: April 2013

APPROPRIATION/BUDGET ACTIVITY
2040: Research, Development, Test & Evaluation, Army
BA 1: Basic Research

R-1 ITEM NOMENCLATURE

Independent Research

PE 0601101A: In-House Laboratory

PROJECT
F16: ILIR-SMDC

C. Other Program Funding Summary ($ in Millions)
N/A
Remarks

D. Acquisition Strategy
N/A

E. Performance Metrics

Performance metrics used in the preparation of this justification material may be found in the FY 2010 Army Performance Budget Justification Book, dated May 2010.
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Exhibit R-2, RDT&E Budget Item Justification: PB 2014 Army DATE: April 2013
APPROPRIATION/BUDGET ACTIVITY R-1 ITEM NOMENCLATURE
2040: Research, Development, Test & Evaluation, Army PE 0601102A: DEFENSE RESEARCH SCIENCES
BA 1: Basic Research
I All Prior FY 2014 | FY 2014 | Fy 2014 CostTo | Total

COST ($ in Millions) Years | FY 2012 | FY2013*| Base | OCO™ | Total | FY2015 | FY 2016 | FY 2017 | FY 2018 |Complete Cost
Total Program Element - 207.983| 219.180| 221.901 - 221.901| 224.167| 229.009| 234.391| 238.657|Continuing|Continuing
305: ATR Research - 2.385 2.204 2.281 - 2.281 2.386 2.397 2.621 2.668 |Continuing |Continuing
31B: Infrared Optics Rsch - 2.763 2.836 2.861 - 2.861 2.893 2.926 2.895 2.947 |Continuing [Continuing
52C: Mapping & Remote Sens - 2.878 2.233 2.259 - 2.259 2.288 2.312 2.344 2.386 |Continuing [Continuing
53A: Battlefield Env & Sig - 3.412 3.534 3.572 - 3.572 3.621 3.583 3.642 3.708 |Continuing |Continuing
74A: Human Engineering - 7.886 8.265 8.413 - 8.413 8.642 8.816 8.880 9.040|Continuing |Continuing
T4F: Pers Perf & Training - 5.560 7.094 5.719 - 5.719 5.838 5.958 6.083 6.219|Continuing [Continuing
F20: Adv Propulsion Rsch - 3.940 4.211 4.256 - 4.256 4.307 4.283 4.357 4.435|Continuing |Continuing
F22: Rsch In Veh Mobility - 0.577 0.606 0.612 - 0.612 0.621 0.630 0.642 0.654 |Continuing |Continuing
H42: Materials & Mechanics - 8.262 8.644 8.907 - 8.907 8.998 9.053 9.208 9.374 |Continuing [Continuing
H43: Research In Ballistics - 8.867 9.103 9.383 - 9.383 9.546 9.607 9.769 9.945 |Continuing |Continuing
H44: Adv Sensors Research - 9.778 10.219 10.347 - 10.347 10.658 10.943 11.127 11.327 |Continuing |Continuing
H45: Air Mobility - 2.393 2.515 2.552 - 2.552 2.588 2.625 2.671 2.719|Continuing |Continuing
H47: Applied Physics Rsch - 4.977 5.222 5.270 - 5.270 5.535 5.980 6.001 6.109 |Continuing |Continuing
H48: Battlespace Info & Comm - 15.399 21.519 21.557 - 21.557 22177 22.446 22.752 23.180 |Continuing |Continuing
Rsc
H52: Equip For The Soldier - 1.096 1.135 1.146 - 1.146 1.157 1.172 1.189 1.210 Continuing |Continuing
H57: Single Investigator Basic - 76.109 78.050 80.385 - 80.385 80.047 82.675 84.357 85.875|Continuing [Continuing
Research
H66: Adv Structures Rsch - 1.929 1.999 2.018 - 2.018 2.046 2.069 2.022 2.058 |Continuing |Continuing
H67: Environmental Research - 0.987 1.020 1.031 - 1.031 1.054 1.065 1.084 1.104 |Continuing |Continuing
S13: Sci BS/Med Rsh Inf Dis - 10.693 12.099 10.702 - 10.702 10.656 11.119 11.249 11.657 |Continuing |Continuing
S14: Sci BS/Cbt Cas Care Rs - 9.424 10.197 9.172 - 9.172 9.302 9.161 9.721 9.607 |Continuing |Continuing
S15: Sci BS/Army Op Med Rsh - 6.246 5.683 7.370 - 7.370 7.320 6.977 7.056 7.307 |Continuing [Continuing
T22: Soil & Rock Mech - 4.824 4.034 4.579 - 4.579 4.780 4978 5.056 5.147 |Continuing |Continuing
T23: Basic Res Mil Const - 1.863 1.659 1.773 - 1.773 1.715 1.732 1.964 1.999 [Continuing |Continuing
PE 0601102A: DEFENSE RESEARCH SCIENCES UNCLASSIFIED . | 7]
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Exhibit R-2, RDT&E Budget Item Justification: PB 2014 Army DATE: April 2013
APPROPRIATION/BUDGET ACTIVITY R-1 ITEM NOMENCLATURE

2040: Research, Development, Test & Evaluation, Army PE 0601102A: DEFENSE RESEARCH SCIENCES

BA 1: Basic Research

T24: Signature Physics And - 1.605 1.495 1.601 - 1.601 1.539 1.547 1.656 1.686 |Continuing |Continuing
Terrain State Basic Research

T25: Environmental Science - 8.027 6.888 7175 - 7175 7170 7.293 8.254 8.403 |Continuing |Continuing
Basic Research

T63: Robotics Autonomy, - 1.797 1.956 1.991 - 1.991 2.025 2.059 2.094 2.132|Continuing [Continuing
Manipulation, & Portability Rsh

T64: Sci BS/System Biology And - 2.128 2.824 2.959 - 2.959 2.930 2972 3.022 3.038|Continuing [Continuing
Network Science

VRO: Surface Science Research - 2178 1.936 2.010 - 2.010 2.328 2.631 2.675 2.723|Continuing |Continuing

* FY 2013 Program is from the FY 2013 President's Budget, submitted February 2012
" The FY 2014 OCO Request will be submitted at a later date

Note
Not applicable for this item.

A. Mission Description and Budget Item Justification
This program element (PE) builds fundamental scientific knowledge contributing to the sustainment of US Army scientific and technological superiority in land
warfighting capability and to solving military problems related to long-term national security needs, investigates new concepts and technologies for the Army's
future force, and provides the means to exploit scientific breakthroughs and avoid technological surprises. This PE fosters innovation in Army niche areas (such
as lightweight armor, energetic materials, night vision capability) and areas where there is no commercial investment due to limited markets (e.g., vaccines for
tropical diseases). It also focuses university single investigator research on areas of high interest to the Army (e.g., high-density compact power and novel sensor
phenomenologies). The in-house portion of the program capitalizes on the Army's scientific talent and specialized facilities to transition knowledge and technology into
appropriate developmental activities. The extramural program leverages the research efforts of other government agencies, academia, and industry.

The cited work is consistent with the Assistant Secretary of Defense, Research and Engineering science and technology focus areas and the Army Modernization
Strategy.

Work in this PE is performed by: the US Army Research Laboratory (ARL), Adelphi, MD; the RDECOM, Aberdeen, MD; the Medical Research and Materiel Command
(MRMC), Ft. Detrick, MD; the US Army Engineer Research and Development Center (ERDC), Vicksburg, MS; and the US Army Research Institute for the Behavioral
and Social Sciences (ARI), Arlington, VA.

PE 0601102A: DEFENSE RESEARCH SCIENCES UNCLASSIFIED
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Exhibit R-2, RDT&E Budget Item Justification: PB 2014 Army

DATE: April 2013

APPROPRIATION/BUDGET ACTIVITY
2040: Research, Development, Test & Evaluation, Army
BA 1: Basic Research

R-1 ITEM NOMENCLATURE

PE 0601102A: DEFENSE RESEARCH SCIENCES

B. Program Change Summary ($ in Millions)

Previous President's Budget

Current President's Budget

Total Adjustments
» Congressional General Reductions
» Congressional Directed Reductions
» Congressional Rescissions
» Congressional Adds
» Congressional Directed Transfers
* Reprogrammings
* SBIR/STTR Transfer
» Adjustments to Budget Years

FY 2012

213.604
207.983
-5.621

FY 2013 FY 2014 Base FY 2014 OCO
219.180 226.586 -
219.180 221.901 -
0.000 -4.685 -
- -4.685 -

FY 2014 Total

226.586
221.901
-4.685

-4.685

PE 0601102A: DEFENSE RESEARCH SCIENCES
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Exhibit R-2A, RDT&E Project Justification: PB 2014 Army

DATE: April 2013

APPROPRIATION/BUDGET ACTIVITY
2040: Research, Development, Test & Evaluation, Army

R-1 ITEM NOMENCLATURE
PE 0601102A: DEFENSE RESEARCH

PROJECT
305: ATR Research

BA 1: Basic Research SCIENCES
R All Prior FY 2014 | FY 2014 | Fy 2014 CostTo | Total
T Mill
COST ($ in Millions) Years | FY 2012 | FY2013*| Base | OCO™ | Total | FY2015 | FY 2016 | FY 2017 | FY 2018 |Complete Cost
305: ATR Research - 2.385 2.204 2.281 - 2.281 2.386 2.397 2.621 2.668 |Continuing |Continuing

* The FY 2014 OCO Request will be submitted at a later date

A. Mission Description and Budget Iltem Justification

Strategy.

*FY 2013 Program is from the FY 2013 President's Budget, submitted February 2012

Work in this project is performed by the Army Research Laboratory (ARL), Adelphi, MD.

This project fosters research for automatic target recognition (ATR) concepts to enhance the effectiveness of Army systems while simultaneously reducing the workload
on the Soldier. This project focuses on the fundamental underpinnings of aided and unaided target detection and identification techniques for land warfare scenarios
including tagging, tracking, and locating (TTL) of non-traditional targets. This research enables Army systems that can act independently of the human operator to
detect and track targets including clandestine tracking of non-cooperative targets. Such capabilities are needed for smart munitions, unattended ground sensors, and
as replacements for existing systems. Critical technology issues include low depression angle, relatively short range, and highly competing background clutter. The
resulting research will provide a fundamental capability to predict, explain, and characterize target and background signature content, and reduce the workload on the
analyst. This research is aimed at determining the complexity and variability of target and clutter signatures and ultimately utilizing that knowledge to conceptualize and
design advanced ATR paradigms to enhance robustness and effectiveness of land warfare systems. ATR research strategies include emerging sensor modalities such
as spectral and multi-sensor imaging. Research in this project builds knowledge for several technology efforts including multi-domain smart sensors, third generation
Forward Looking Infrared (FLIR), and advanced multi-function laser radar (LADAR).

Work in this project complements and is fully coordinated with the Armaments Research, Development, and Engineering Center (ARDEC); the Communications-
Electronics Research, Development, and Engineering Center (CERDEC); and the Edgewood Chemical Biological Center (ECBC).

The cited work is consistent with the Assistant Secretary of Defense for Research and Engineering Science and Technology focus areas and the Army Modernization

B. Accomplishments/Planned Programs ($ in Millions) FY 2012 FY 2013 FY 2014
Title: ATR Algorithms 1.391 1.300 1.339
Description: Investigate new algorithms to improve aided/unaided target detection and identification.
FY 2012 Accomplishments:
Researched automatic machine perception algorithms that provide enhanced situational awareness; investigated fast algorithms
for feature extraction and scene understanding from hyperspectral and multimodal data.
FY 2013 Plans:
PE 0601102A: DEFENSE RESEARCH SCIENCES UNCLASSIFIED n
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Exhibit R-2A, RDT&E Project Justification: PB 2014 Army

DATE: April 2013

BA 1: Basic Research SCIENCES

APPROPRIATION/BUDGET ACTIVITY R-1 ITEM NOMENCLATURE PROJECT
2040: Research, Development, Test & Evaluation, Army PE 0601102A: DEFENSE RESEARCH 305: ATR Research

B. Accomplishments/Planned Programs ($ in Millions)

FY 2012

FY 2013

FY 2014

Investigate methods for object and event detection and classification using multimodal and hyperspectral imaging sensors to
support Data-to-Decision capabilities. Conduct research for optimal sensor fusion and novel feature selection techniques to
enhance Automatic Target Recognition (ATR) and biometric capabilities.

FY 2014 Plans:
Will investigate methods for human detection, cross-modality face recognition, and robust spectral signature analysis to enhance
Data-to-Decision capabilities. Will develop ATR algorithms insensitive to signature variations and environmental changes.

Title: Tagging, Tracking and Locating (TTL)

Description: Conduct basic research to support advances in state-of-the-art clandestine TTL for non-traditional hostile force
and non-cooperative targets. Specific technical objectives, products, and deliverables are in accordance with the Hostile Forces
TTL Capabilities Development Document and the TTL Science and Technology Roadmap. This effort will directly support ARL's
efforts in applied research and the Communications-Electronics Research, Development, and Engineering Center's advanced
research in clandestine TTL.

FY 2012 Accomplishments:
Researched efforts in the areas of imaging and tagging for TTL enhancements and applications. Specific research included novel
concepts of e-field detection, ultraviolet taggant detection, and lensless imaging.

FY 2013 Plans:

Investigate and design advanced algorithms, components, sensors, and techniques applicable to TTL. Assess the use of inherent
target signatures including hyperspectral signatures to provide enhanced TTL standoff capabilities. Further investigate the
application of nanotechnology and microelectromechanical systems(MEMS) to TTL technologies. Examine the development

of advanced taggant technologies across the electromagnetic spectrum including ultraviolet, infrared, and radio frequency for
enhanced range performance and covertness. Advance flexible electronics and non-cooperative biometric identification for TTL
applications.

FY 2014 Plans:

Will develop multimodal methods to monitor, extract and disseminate information related to target's changing characteristics and
the means to influence target behavior to create measurable signatures of interest. Will develop (from the hyperspectral data
assessment made in FY13) more effective methods for autonomous, non-motion based, motor-vehicle tracking by fusing proven
detection/classification techniques for different applications (e.g. hyperspectral target detection, speech recognition) to provide
enhanced TTL standoff capabilities.

0.994

0.904

0.942

Accomplishments/Planned Programs Subtotals

2.385

2.204

2.281

PE 0601102A: DEFENSE RESEARCH SCIENCES UNCLASSIFIED
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Exhibit R-2A, RDT&E Project Justification: PB 2014 Army DATE: April 2013

APPROPRIATION/BUDGET ACTIVITY R-1 ITEM NOMENCLATURE PROJECT
2040: Research, Development, Test & Evaluation, Army PE 0601102A: DEFENSE RESEARCH 305: ATR Research

BA 1: Basic Research SCIENCES

C. Other Program Funding Summary ($ in Millions)
N/A
Remarks

D. Acquisition Strategy
N/A

E. Performance Metrics
Performance metrics used in the preparation of this justification material may be found in the FY 2010 Army Performance Budget Justification Book, dated May 2010.
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Exhibit R-2A, RDT&E Project Justification: PB 2014 Army DATE: April 2013
APPROPRIATION/BUDGET ACTIVITY R-1 ITEM NOMENCLATURE PROJECT
2040: Research, Development, Test & Evaluation, Army PE 0601102A: DEFENSE RESEARCH 31B: Infrared Optics Rsch
BA 1: Basic Research SCIENCES
R All Prior FY 2014 | FY 2014 | Fy 2014 CostTo | Total
T Mill

COST ($ in Millions) Years | FY 2012 | FY2013*| Base | OCO™ | Total | FY2015 | FY 2016 | FY 2017 | FY 2018 |Complete Cost

31B: Infrared Optics Rsch - 2.763 2.836 2.861 - 2.861 2.893 2.926 2.895 2.947 |Continuing |Continuing

*FY 2013 Program is from the FY 2013 President's Budget, submitted February 2012
* The FY 2014 OCO Request will be submitted at a later date

Note
Not applicable for this item.

A. Mission Description and Budget Item Justification
This project supports Army research in materials and devices for active and passive infrared (IR) imaging systems; radio frequency (RF) photonics for radar,
communications, and electronic warfare applications; and laser technology for missile threat countermeasure protection. lts research aims to generate new
technologies for unprecedented battlefield situational awareness and to continue the dominance of Army units during night operations. To achieve these objectives,
IR focal plane arrays (FPAs) and lasers with significantly improved performance, lower cost, and increased operating temperatures are required. This research has
direct application to Army ground vehicles, aviation platforms, weapon systems, and the individual Soldier. Research is focused on material growth, detector and laser
design, and processing for large area multicolor IR FPAs and Midwave IR lasers. The principal efforts are directed towards novel materials for detectors and lasers,
and investigating energy band-gap structures in semi-conductor materials to enhance the performance of lasers and IR FPAs. In the area of RF Photonics, near-
IR modeling and nanofabrication techniques are applied to the design and fabrication of IR photonic-crystal waveguide structures having customized IR properties.
This research also is intended to lay the foundation for the development of integrated optoelectronic circuits using active and passive devices and components such
as lasers, waveguides, and detectors in conjunction with fiber optic interconnects for the generation, distribution, processing, and control of microwaves and study
the fundamental physics of signal processing and noise generation as well as the conversion between the time and frequency domains and the optical and electrical
domains in these opto-electronic (OE) circuits/systems. The technical goals are to manage and control defects in the raw, unprocessed materials, maintaining quality
control in the fabrication of the devices and arrays, limiting introduction of impurities in the material, surface passivation of the devices so that they are resistant to
degradation over time and thermal management, particularly as it applies to interband cascade lasers. This work is coordinated with the Communications-Electronics
Research, Development, and Engineering Center (CERDEC).

The cited work is consistent with the Assistant Secretary of Defense for Research and Engineering Science and Technology focus areas and the Army Modernization
Strategy.

Work in this project is performed by the Army Research Laboratory (ARL), Adelphi, MD.

B. Accomplishments/Planned Programs ($ in Millions) FY 2012 FY 2013 FY 2014
Title: IR Focal Plane Arrays, RF Photonics, and Infrared Countermeasures 2.763 2.836 2.861
PE 0601102A: DEFENSE RESEARCH SCIENCES UNCLASSIFIED =
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Exhibit R-2A, RDT&E Project Justification: PB 2014 Army

DATE: April 2013

BA 1: Basic Research SCIENCES

APPROPRIATION/BUDGET ACTIVITY R-1 ITEM NOMENCLATURE PROJECT
2040: Research, Development, Test & Evaluation, Army PE 0601102A: DEFENSE RESEARCH 31B: Infrared Optics Rsch

B. Accomplishments/Planned Programs ($ in Millions)

FY 2012

FY 2013

FY 2014

Description: Conduct research into IR Focal Plane Arrays, RF Photonics, and IR countermeasures to increase situational
awareness in open and complex terrain; improve target detection, identification, and discrimination; and enhance missile threat IR
countermeasure (IRCM) protection.

FY 2012 Accomplishments:

Conducted laser research for IR countermeasures including detailed studies on the thermal characteristics of Midwave Infrared
(MWIR) lasers for IRCM; investigated environmental effects of RF-photonic devices and reduced their vibration and temperature
sensitivity for improved reliability; continue the development of nano-fabrication techniques to achieve chip-scale RF photonic
devices; and investigated methodologies for quantum well infrared detector arrays to be fabricated up to 2K x 2K focal plane
arrays.

FY 2013 Plans:

Advance investigations of environmental effects on RF photonic devices and reduce their vibration and temperature sensitivity for
improved reliability; Experimentally validate the RF-Photonic time domain signal auto-correlation processor for signals intelligence
applications; develop nano-photonic devices and nano-fabrication techniques for chip-scale opto-electronic integrated circuit
devices with reduced size, weight and power, Investigate plasmonic materials, metamaterials, photonic crystals and resonating
materials on the quantum efficiency of Quantum Well Infrared Photodetectors (QWIPS); extend the operating wavelength of

I1I-V semiconductor devices, explore materials properties for the Type |l Strained Layer Superlattice and investigate novel

growth approaches and novel growth structures that will result in cheaper IR focal plane arrays. Investigate possible methods of
improving power output of quantum cascade lasers with potential transition to infrared countermeasures applications.

FY 2014 Plans:

Will research advanced Radio Frequency (RF)-Photonic/optical techniques to study noise generation and mitigation in RF-over
fiber links to achieve ultra high resolution, wideband signal transmission. Will investigate long-wave infrared (LWIR) two-color

IR detectors using combinations of bulk materials and artificially layered structures, taking advantage of low cost materials and
novel insights in materials properties. Will establish a 3-dimensional, finite element electromagnetic model to calculate Quantum
Efficiency (QE) for any infrared detector structures. Will design novel semiconductor metastructure photonic devices to provide
the basic building blocks for future chip scale processing. Will investigate frontier optical effects to design high QE detectors. Will
improve power output of quantum cascade lasers.

Accomplishments/Planned Programs Subtotals

2.763

2.836

2.861

C. Other Program Funding Summary ($ in Millions)
N/A

PE 0601102A: DEFENSE RESEARCH SCIENCES UNCLASSIFIED
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Exhibit R-2A, RDT&E Project Justification: PB 2014 Army DATE: April 2013
APPROPRIATION/BUDGET ACTIVITY R-1 ITEM NOMENCLATURE PROJECT

2040: Research, Development, Test & Evaluation, Army PE 0601102A: DEFENSE RESEARCH 31B: Infrared Optics Rsch
BA 1: Basic Research SCIENCES

C. Other Program Funding Summary ($ in Millions)

Remarks

D. Acquisition Strategy
N/A

E. Performance Metrics
Performance metrics used in the preparation of this justification material may be found in the FY 2010 Army Performance Budget Justification Book, dated May 2010.

PE 0601102A: DEFENSE RESEARCH SCIENCES UNCLASSIFIED
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Exhibit R-2A, RDT&E Project Justification: PB 2014 Army

DATE: April 2013

APPROPRIATION/BUDGET ACTIVITY
2040: Research, Development, Test & Evaluation, Army

R-1 ITEM NOMENCLATURE
PE 0601102A: DEFENSE RESEARCH

PROJECT

52C: Mapping & Remote Sens

BA 1: Basic Research SCIENCES
R All Prior FY 2014 | FY 2014 | Fy 2014 CostTo | Total
T Mill
COST ($ in Millions) Years | FY 2012 | FY2013*| Base | OCO™ | Total | FY2015 | FY 2016 | FY 2017 | FY 2018 |Complete Cost
52C: Mapping & Remote Sens - 2.878 2.233 2.259 - 2.259 2.288 2.312 2.344 2.386 |Continuing [Continuing

Note
Not applicable to this item

A. Mission Description and Budget Item Justification

Strategy.

B. Accomplishments/Planned Programs ($ in Millions)

*FY 2013 Program is from the FY 2013 President's Budget, submitted February 2012
* The FY 2014 OCO Request will be submitted at a later date

Work in this project is performed by the US Army Engineer Research and Development Center (ERDC), Vicksburg, MS.

Work in this project provides theoretical underpinnings for PE 0602784A (Military Engineering Technology), Project 855 (Mapping and Remote Sensing).

This project increases knowledge of terrain with a focus on improving the generation, management, analysis/reasoning, and modeling of geospatial data, and the
exploitation of multi-sensor data. This fundamental knowledge forms the scientific "springboard" for the future development of applications, techniques, and tools to
improve the tactical commander's knowledge of the battlefield. Results of this research are used to extract and characterize natural and man-made features from
reconnaissance imagery in near-real time; to exploit terrain analysis and reasoning techniques; and to explore the potential of space technology and tactical geospatial
sensor technology to provide real-time terrain intelligence, command and control, and targeting support. This research uses terrain and environmental data to improve
situational awareness and enhance information dominance, leading to increased survivability, lethality, and mobility.

The cited work is consistent with the Assistant Secretary of Defense, Research and Engineering science and technology focus areas and the Army Modernization

FY 2012

FY 2013

FY 2014

FY 2012 Accomplishments:

FY 2013 Plans:

Description: Funding provided for the following research.

Title: Sensor Phenomenology and Spatial-Temporal Pattern Discovery

Investigated the effects of underground anomalies on the spectral properties of surface vegetation; created a specific
mathematical boundary for determining if a trajectory is an outlier.

2.878

2.233

2.259
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Exhibit R-2A, RDT&E Project Justification: PB 2014 Army

DATE: April 2013

APPROPRIATION/BUDGET ACTIVITY R-1 ITEM NOMENCLATURE PROJECT
2040: Research, Development, Test & Evaluation, Army PE 0601102A: DEFENSE RESEARCH 52C: Mapping & Remote Sens
BA 1: Basic Research SCIENCES
B. Accomplishments/Planned Programs ($ in Millions) FY 2012 FY 2013 FY 2014
Investigate a multi-parameter soil metabolic index to understand environmental impacts on emerging biological sensing; construct
primitives to aid in efficiently solving concurrent complex queries in hierarchically represented spatial-temporal data; validate new
infrasound signal propagation models against collected data applicable to remote assessment of hostile activity.
FY 2014 Plans:
Will investigate and define the concepts of neighborhood and scale for human terrain parameters, and examine clustering
and topology in human terrain neighborhoods to understand how human terrain events propagate through Euclidean and
social network space; investigate methodologies for transforming multi-dimensional spatial-temporal trajectory data into linear
representation for discovering patterns and hierarchical structure; investigate approaches to estimating terrain physical properties
from proprioceptive sensor data.
Accomplishments/Planned Programs Subtotals 2.878 2.233 2.259

C. Other Program Funding Summary ($ in Millions)
N/A
Remarks

D. Acquisition Strategy
N/A

E. Performance Metrics

Performance metrics used in the preparation of this justification material may be found in the FY 2010 Army Performance Budget Justification Book, dated May 2010.
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Exhibit R-2A, RDT&E Project Justification: PB 2014 Army DATE: April 2013
APPROPRIATION/BUDGET ACTIVITY R-1 ITEM NOMENCLATURE PROJECT
2040: Research, Development, Test & Evaluation, Army PE 0601102A: DEFENSE RESEARCH 53A: Battlefield Env & Sig
BA 1: Basic Research SCIENCES
N All Prior FY 2014 | FY 2014 | Fy 2014 CostTo | Total
T Mill

COST ($ in Millions) Years | FY 2012 | FY2013*| Base | OCO™ | Total | FY2015 | FY 2016 | FY 2017 | FY 2018 |Complete Cost

53A: Battlefield Env & Sig - 3.412 3.534 3.572 - 3.572 3.621 3.583 3.642 3.708 |Continuing |Continuing

*FY 2013 Program is from the FY 2013 President's Budget, submitted February 2012
* The FY 2014 OCO Request will be submitted at a later date

Note
Not applicable for this item

A. Mission Description and Budget Item Justification
This project focuses on research to seek an in-depth understanding of the complex atmospheric boundary layer associated with high-resolution meteorology; the
transport, dispersion, optical properties and characterization of chemical and biological aerosols; and the propagation of full-spectrum electro-magnetic and acoustic
energy. The future Army will operate in very complex environments (e.g., urban, mountainous, forested and jungle terrain) requiring new approaches to understand,
characterize, and depict environmental phenomena and their effects on military systems, personnel and operations. The lack of a complete understanding of the
meteorological aspects of the complex microscale boundary layer in which the Army operates continues to impact our ability to provide predictable, actionable, accurate
and timely tactical environmental intelligence to battlefield commanders and small Soldier units. This project focuses on producing the foundational environmental
science research to characterize the atmospheric boundary layer and deliver novel capabilities and techniques including urban turbulence characterization for
its effects on micro platforms and sensor payloads, high resolution urban wind flow modeling for more efficient and accurate prediction of the transport and
dispersion of obscurants and chemicals, battlefield aerosol characterization and the interaction between aerosols and meteorological processes for Soldier health
initiatives ,characterization and detection of bio-warfare agent aerosols, environmental effects on acoustic and electromagnetic signal propagation in urban and
other complex domains for improved target location and imaging, exploration of previously unexploited regions of the acoustic and electro-magnetic spectrum, and
formulation of objective analysis tools that can assimilate on-scene all-source weather observations, atmospheric composition, and fuse this information with forecasts
to provide immediate Nowcast products and actionable information. These capabilities will have a direct impact on ensuring Soldier survivability, weapon system
lethality, effective surveillance and reconnaissance, and the mobility required for future warfighter mission planning and execution operations.

The cited work is consistent with the Assistant Secretary of Defense for Research and Engineering Science and Technology priority focus areas and the Army
Modernization Strategy.

Work in this project is performed by the Army Research Laboratory (ARL), Adelphi, MD & White Sands Missile Range, NM.

B. Accomplishments/Planned Programs ($ in Millions) FY 2012 FY 2013 FY 2014

Title: Research in optical and acoustical propagation in the atmosphere 2.023 2.090 2.113

Description: Research in optical and acoustical propagation in the atmosphere for enhanced Intelligence, Surveillance, and
Reconnaissance capabilities for the future force to support situational understanding and rapid targeting.

PE 0601102A: DEFENSE RESEARCH SCIENCES UNCLASSIFIED
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DATE: April 2013

BA 1: Basic Research SCIENCES

APPROPRIATION/BUDGET ACTIVITY R-1 ITEM NOMENCLATURE PROJECT
2040: Research, Development, Test & Evaluation, Army PE 0601102A: DEFENSE RESEARCH 53A: Battlefield Env & Sig

B. Accomplishments/Planned Programs ($ in Millions)

FY 2012

FY 2013

FY 2014

FY 2012 Accomplishments:

Characterized atmospheric propagation effects on emerging technologies including Terahertz spectroscopy and imaging systems;
Performed investigations and analyses of environmental impacts on thermal and infrared polarimetric images; Investigated the
use of high resolution, multi-spectra, Light Detection And Ranging techniques for the detection of atmospheric aerosols and trace
gases; Investigated the effects of ozone and other atmospheric constituents on the fluorescence spectra and other properties

of bioaerosols; Measured fluorescence and absorption cross sections of aerosolized bio-warfare simulants/agents using laser-
induced fluorescence and photoacoustic spectroscopy; Investigated the use of active wind screens for infrasound sensors to
reduce sensor footprint on the ground; Investigated whether the influence of acoustic waves on the ionosphere can be used for
the detection of anomalous events.

FY 2013 Plans:

Investigate how bioaerosol properties change with different atmospheric conditions (sunlight, humidity, oxidizing agents, etc.)
so that bioaerosol viability and detectability can be added to transport and dispersion models for force protection and mission
planning; measure spectrally resolved fluorescence and absorption cross sections of aerosolized bio-warfare simulants/
agents to enable more accurate assessments of the capabilities of biowarfare agent detectors; investigate Raman spectra

of individual airborne bioparticles to provide increased capability for characterizing atmospheric particles, especially harmful
particles, which are too small to detect with other techniques; perform multidisciplinary theoretical investigations for the remote
sensing of precursors to atmospheric events affecting Army Operations to enhance force protection; establish functional
relationships between mid-infrared (MidIR) and long-wave infrared (LWIR) polarimetric signatures as a function of atmospheric
and meteorological conditions for improved target detection, classification, and identification. Extend terahertz (THz) propagation
modeling to include path radiance and water vapor background noise to add these performance effects and improve the design
of emerging passive THz imaging technology; Improve the fundamental theory for optical turbulence effects on short-exposure
passive electro-optics and infrared imaging for new optimal designs for passive adaptive optics correction.

FY 2014 Plans:
Will investigate and model atmospheric water vapor impacts on Terahertz band communications propagation statistics for digital

link quality for AMRDEC covert local wireless communications technology applications. Will measure and model optical turbulence
to improve the prediction of strong turbulence effects on high energy laser propagation in complex terrain.

Title: Predictive Modeling of the Boundary Layer

Description: Increase survivability and improve situational awareness for a variety of sensors optics and flying objects
(projectiles, UAVs, etc&) through research to enhance accuracy of predictive modeling of the atmospheric boundary layer and
improve the ability to function effectively in adverse conditions.

FY 2012 Accomplishments:

1.389

1.444

1.459

PE 0601102A: DEFENSE RESEARCH SCIENCES UNCLASSIFIED
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DATE: April 2013

BA 1: Basic Research SCIENCES

APPROPRIATION/BUDGET ACTIVITY R-1 ITEM NOMENCLATURE PROJECT
2040: Research, Development, Test & Evaluation, Army PE 0601102A: DEFENSE RESEARCH 53A: Battlefield Env & Sig

B. Accomplishments/Planned Programs ($ in Millions)

FY 2012

FY 2013

FY 2014

Verified and validated the 3D Atmospheric Boundary Layer Environment (ABLE) model against well established measured and
modeled data from complex and urban domain; investigated modeling techniques deriving probabilistic weather impacts forecasts
for future decision support tools; and developed new approaches to adverse weather route optimization algorithms for air and
ground applications.

FY 2013 Plans:

Enhance the 3D ABLE model's turbulence parameterizations to extend modeling of high resolution dynamic turbulent flow effects
of complex terrain to improve urban hazard dispersion and wind effects on robotic air vehicles; improve characterization and
simulation of urban turbulence effects and bio-inspired control corrections that will improve Nano and Micro Air Vehicle control,
hover stability and wind gust rejection; investigate the improvements in using sub-km Weather Research & Forecasting-based
Weather Running Estimate-Nowcast (WRE-N) forecast/local now-cast model output as initial conditions to improve the fidelity and
accuracy of predictions from the boundary layer 3D ABLE model for high resolution meteorology in complex terrain.

FY 2014 Plans:

Will formulate and evaluate numerical methods to improve ABLE model performance for Army decision aid applications. Will
investigate biologically-inspired fast patterned responses to control surface wind flow changes to more effectively predict and
mitigate boundary layer wind gust effects on micro air vehicle hover and stability. Will investigate and develop an experimental
hybrid data assimilation approach to improve fine-scale weather forecast performance.

Accomplishments/Planned Programs Subtotals

3.412

3.534

3.572

C. Other Program Funding Summary ($ in Millions)
N/A
Remarks

D. Acquisition Strategy
N/A

E. Performance Metrics

Performance metrics used in the preparation of this justification material may be found in the FY 2010 Army Performance Budget Justification Book, dated May 2010.
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Exhibit R-2A, RDT&E Project Justification: PB 2014 Army DATE: April 2013
APPROPRIATION/BUDGET ACTIVITY R-1 ITEM NOMENCLATURE PROJECT
2040: Research, Development, Test & Evaluation, Army PE 0601102A: DEFENSE RESEARCH 74A: Human Engineering
BA 1: Basic Research SCIENCES
R All Prior FY 2014 | FY 2014 | Fy 2014 CostTo | Total
T Mill

COST ($ in Millions) Years | FY 2012 | FY2013*| Base | OCO™ | Total | FY2015 | FY 2016 | FY 2017 | FY 2018 |Complete Cost

74A: Human Engineering - 7.886 8.265 8.413 - 8.413 8.642 8.816 8.880 9.040|Continuing |Continuing

*FY 2013 Program is from the FY 2013 President's Budget, submitted February 2012
* The FY 2014 OCO Request will be submitted at a later date

Note
Not applicable for this item

A. Mission Description and Budget Item Justification
This project focuses research on improving Soldier-system performance in future force environments by focusing on key phenomena underlying Soldier performance
such as auditory spatial orientation (perception of azimuth, elevation and distance of sounds) within uncertain, degraded acoustic conditions; extending and
protecting auditory and cognitive performance; human performance in automated, mixed-initiative (human control-machine control) environments; communications
in hearing-degraded conditions; visual scanning and target detection; Soldier emotion and fatigue states; integration across multiple sensory modalities; perceptual-
motor behavior ; collaborative (team) and independent multi-task, multi-modal, multi-echelon Soldier-system performance - all cast against the influx of emerging
transformation-driven technological solutions and opportunities. Technical barriers include lack of methods for describing, measuring, and managing the interplay
of these relatively novel phenomena in the consequent task due to situational complexity and ambiguity that characterize operations in the future force. Technical
solutions are being pursued in the areas of data generation and algorithm development in these emerging environments in order to update and improve our
understanding of performance boundaries and requirements and enable neuroengineering. These solutions include multi-disciplinary partnerships, metrics, simulation
capabilities, and modeling tools for characterizing Soldier-system performance, and provide a shared conceptual and operational framework for militarily relevant
research on cognitive and perceptual processes. In the area of translational neuroscience, which is the transition of basic neuroscience research to relevant
applications, research is carried out to examine leading edge methodologies and technologies to improve the measurement and classification of neural states and
behavior in operationally-relevant environments, to examine the potential application of neuroscience theories to autonomous systems to improve Soldier-system
interactions, to model the relationship between brain structure and cognitive performance for understanding individual differences and injury, and to assess how neural
pathways implicated in functional processing can be enhanced through dynamic system interface technologies for improving in-theatre performance and training.

The cited work is consistent with the Assistant Secretary of Defense for Research and Engineering Science and Technology focus areas and the Army Modernization
Strategy.

Work in this project is performed by the Army Research Laboratory (ARL), Human Research and Engineering Directorate, Aberdeen Proving Ground, MD.

B. Accomplishments/Planned Programs ($ in Millions) FY 2012 FY 2013 FY 2014
Title: Research to characterize and enhance Soldier performance 1.921 2.022 2.025
PE 0601102A: DEFENSE RESEARCH SCIENCES UNCLASSIFIED =
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Exhibit R-2A, RDT&E Project Justification: PB 2014 Army

DATE: April 2013

APPROPRIATION/BUDGET ACTIVITY R-1 ITEM NOMENCLATURE PROJECT

2040: Research, Development, Test & Evaluation, Army PE 0601102A: DEFENSE RESEARCH 74A: Human Engineering
BA 1: Basic Research SCIENCES

B. Accomplishments/Planned Programs ($ in Millions) FY 2012 FY 2013 FY 2014
Description: Characterize and enhance human auditory performance of the dismounted warrior in complex environments while

protecting the hearing of the Soldier.

FY 2012 Accomplishments:

Determined the effects of ear coverage, from wearing infantry helmets, on auditory localization for modeling of Soldier mission

performance.

FY 2013 Plans:

Investigate the sound characteristics of weapon firing signatures to enable Soldiers' future ability to identify the specific weapons

being fired and location of attack.

FY 2014 Plans:

Will quantify the effects of compression type on relative distance perception when wearing tactical communication and protection

systems (TCAPS).

Title: Soldier performance 2175 2.570 2.656
Description: Characterize key issues underlying Soldier decision making, such as computer modeling and social network

analyses to investigate the quality of information flow in a defined command and control structure, investigations into situational

understanding and prediction in uncertain environments, and identifying usability deficiencies and mismatches between battle

command processes and technology enhancements.

FY 2012 Accomplishments:

Transfer lessons learned from the development of a cognitive model-based architecture for robotics control to the Robotics

Collaborative Technology Alliance; continue studies which correlate electroencephalograph data with response times to

perceptual stimulus events that will further the validation of the perceptual component of the cognitive model Adaptive Control of

Thought-Rational (ACT-R).

FY 2013 Plans:

Continue to transition cognitive model-based architecture knowledge for robotics control to the Robotics Collaborative Technology

Alliance and the Army Research Laboratory Robotics Enterprise allowing enhancement of recon capability to the level of

"conceptual navigation", development of a genericlong-term memory capability to store collections of environmental data sets,

and advances in object recognition and tracking; switch focus of research on the correlation of electroencephalograph data with

response times to decision making studies which will further the validation of higher-level components of the Adaptive Control of

Thought-Rational (ACT-R) cognitive modeling system.

FY 2014 Plans:
PE 0601102A: DEFENSE RESEARCH SCIENCES UNCLASSIFIED =
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Exhibit R-2A, RDT&E Project Justification: PB 2014 Army

DATE: April 2013

APPROPRIATION/BUDGET ACTIVITY R-1 ITEM NOMENCLATURE PROJECT

2040: Research, Development, Test & Evaluation, Army PE 0601102A: DEFENSE RESEARCH 74A: Human Engineering

BA 1: Basic Research SCIENCES

B. Accomplishments/Planned Programs ($ in Millions) FY 2012 FY 2013 FY 2014
Will enhance object recognition of places and objects for the Symbolic and Sub-symbolic Robotics Intelligence Control System

project by integrating multiple independent cues for perpetual processing to include contextual processing, depth processing, and

color processing; will perform Engineering evaluation tests of key autonomous robotic functions for indoor navigation and recon

such as navigation, object recognition, short- and long-term memory, and understanding and acting on verbal operator commands

through natural language processing. Will expand the project on temporal network dynamics for the social-cognitive network

science initiative by identifying specific behaviors of complex dynamical systems (i.e., networks) and by implementing techniques

for capturing those behaviors using an enhanced version of the computer model C3TRACE, which will then allow us to develop a

Title: Translational Neuroscience 3.020 2.412 2.459
Description: Integrating neuroscience with traditional approaches to understanding Soldier behavior to enable systems designs

that maximize Soldier performance. Formerly titled Research in Neuroergonomics.

FY 2012 Accomplishments:

Investigated closed loop interaction between emotional/fatigue state monitors and computer systems that adapt to the emotion/

fatigue state of the user; developed normative models that account for the variability in individual differences on performance;

explored functional connectivity of multivariate datasets for assessment of performance measures; investigated predictive metrics

for neural processing and/or cognitive performance that are linked to particular cognitive differences among individuals.

FY 2013 Plans:

Investigate sensory and motor neural processes with respect to effect on Soldier-systems within dynamic environments; examine

validation techniques for measures of task performance in operational environments to develop future Soldier metrics; evaluate

efficacy of predictive metrics for neural processing and/or cognitive performance among individuals for quantifying cognitive loads.

FY 2014 Plans:

Will enhance neuroimaging technologies for increased resolution, greater wearability by Soldiers, and enhanced interpretability

of neural signatures in realistic environments; Will investigate the relationships between neuromodulators, brain electrical activity,

and behavior for improved understanding of Soldier neurocognitive function.

Title: Cognition and Neuroergonomics 0.770 1.261 1.273
Description: Devise and show fundamental translational principles for neuroscience-based research and theory to complex

operations settings in three focus areas: Soldier-system information transfer, commander-level decision making, and

individualized analysis and assessment of cognitive performance in operational environments.

FY 2012 Accomplishments:

Investigated closed loop interaction between emotional/fatigue state monitors and computer systems that adapt to the emotion/

fatigue state of the user; developed normative models that account for the variability in individual differences on performance;
PE 0601102A: DEFENSE RESEARCH SCIENCES UNCLASSIFIED =
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DATE: April 2013

APPROPRIATION/BUDGET ACTIVITY R-1 ITEM NOMENCLATURE PROJECT
2040: Research, Development, Test & Evaluation, Army PE 0601102A: DEFENSE RESEARCH 74A: Human Engineering
BA 1: Basic Research SCIENCES
B. Accomplishments/Planned Programs ($ in Millions) FY 2012 FY 2013 FY 2014
explored functional connectivity of multivariate datasets for assessment of performance measures; and investigated predictive
metrics for neural processing and/or cognitive performance that are linked to particular cognitive differences among individuals.
FY 2013 Plans:
Explore neural representations and develop novel measures for assessing individual differences in decision making, cognitive
performance, and/or anatomical structure; explore network connectivity measures and patterns in both model simulations and
empirical datasets.
FY 2014 Plans:
Will investigate sensitivity of identified individual difference measures to variability in performance across individuals, tasks,
and cognitive states; will evaluate predictive capability of structural networks and/or functional processing for individualized
performance assessment.
Accomplishments/Planned Programs Subtotals 7.886 8.265 8.413

C. Other Program Funding Summary ($ in Millions)
N/A
Remarks

D. Acquisition Strategy
N/A

E. Performance Metrics

Performance metrics used in the preparation of this justification material may be found in the FY 2010 Army Performance Budget Justification Book, dated May 2010.
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Exhibit R-2A, RDT&E Project Justification: PB 2014 Army DATE: April 2013
APPROPRIATION/BUDGET ACTIVITY R-1 ITEM NOMENCLATURE PROJECT
2040: Research, Development, Test & Evaluation, Army PE 0601102A: DEFENSE RESEARCH T4F: Pers Perf & Training
BA 1: Basic Research SCIENCES
N All Prior FY 2014 | FY 2014 | Fy 2014 CostTo | Total
T Mill

COST ($ in Millions) Years | FY 2012 | FY2013*| Base | OCO™ | Total | FY2015 | FY 2016 | FY 2017 | FY 2018 |Complete Cost

T4F: Pers Perf & Training - 5.560 7.094 5.719 - 5.719 5.838 5.958 6.083 6.219|Continuing [Continuing

*FY 2013 Program is from the FY 2013 President's Budget, submitted February 2012
* The FY 2014 OCO Request will be submitted at a later date

Note
Not applicable for this item.

A. Mission Description and Budget Item Justification
This project fosters basic research in behavioral and social science in areas with high potential to improve personnel selection, training, leader development, human
performance, and the human and social dynamics of network operations. Research covers areas such as assessment of practical intelligence as an aptitude that
can be measured across job domains; develop principles and potential methods for training and sustaining complex tasks arising from digital, semi-automated, and
robotic systems requirements; determine potential methods for faster learning, improved skill retention, and adaptable transfer of training to new tasks; discern likely
methods for developing leader adaptability and flexibility as well as for speeding the maturation process; discover and evaluate the basic cognitive principles that
underlie effective leader-team performance; better understand the role of emotions in regulating behavior; and improve the match between Soldier skills and their jobs
to optimize performance. Research is focused on fundamental issues that will improve the Army's capability to: (1) select, classify, train, and/or develop Soldiers and
leaders who are adaptable in novel missions and operational environments, can function effectively in digital, information rich, and semi-autonomous environments,
can effectively collaborate in quickly formed groups and when distributed in high stress environments, and possess interpersonal and intercultural skills and attributes
relevant to Joint-Service and multi-national operations; (2) accelerate the training of leadership, interpersonal, and emotional skills that traditionally develop over long
periods of time and through direct experience; and (3) focus on the human cognitive and social domains - understanding individual, unit, and organizational behavior
within the context of complex networked environments that will be essential for synergy between technology and human performance.

Work in this project is complements and is fully coordinated with PE 0602785A (Project 790) and PE 0603007A (Project 792).

The cited work is consistent with the Assistant Secretary of Defense, Research and Engineering Science and Technology focus areas and the Army Modernization
Strategy.

Work in this project is performed by the US Army Research Institute for the Behavioral and Social Sciences (ARI), Arlington, VA.

B. Accomplishments/Planned Programs ($ in Millions) FY 2012 FY 2013 FY 2014

Title: Human Behavior 4.086 5.024 3.909
Description: Funding is provided to better select, classify, train, and/or develop Soldiers and leaders.
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DATE: April 2013

APPROPRIATION/BUDGET ACTIVITY R-1 ITEM NOMENCLATURE PROJECT
2040: Research, Development, Test & Evaluation, Army PE 0601102A: DEFENSE RESEARCH T4F: Pers Perf & Training
BA 1: Basic Research SCIENCES
B. Accomplishments/Planned Programs ($ in Millions) FY 2012 FY 2013 FY 2014
FY 2012 Accomplishments:
Conducted research in the areas of the leadership and team performance in complex environments; analyze the impact of training
methods on learner performance; investigated how a neurophysiologic state (i.e., affect) influences perception; identified cognitive
strategies of experts that can be used to develop efficient training protocols.
FY 2013 Plans:
Developing data-driven models to assess the impact of training methods on task performance; identifying approaches to enhance
experiential learning for guided self-development; and investigating tacit acquisition of cultural knowledge.
FY 2014 Plans:
Will investigate factors influencing on-the-job learning; will identify predictors of leader development and retention; and will identify
contextual facets that influence decision making.
Title: Network-Human Science 1.474 2.070 1.810
Description: Funding is provided for better understanding individual, unit, and organizational behavior within the context of
complex networked environments.
FY 2012 Accomplishments:
Conducted research to understand organizational dynamics and unit cohesion; conducted research on how language usage
influences social dynamics; and analyzed the influences of human performance in complex networked environments.
FY 2013 Plans:
Investigating organizational leadership as transmitted through social network links; developing models of unit cohesion within
multi-level organizational units.
FY 2014 Plans:
Will conduct research to understand social and organizational network variables that affect contextual control; will develop real-
time assessment and feedback mechanisms to shape group relationships.
Accomplishments/Planned Programs Subtotals 5.560 7.094 5.719
C. Other Program Funding Summary ($ in Millions)
N/A
Remarks
D. Acquisition Strategy
N/A
PE 0601102A: DEFENSE RESEARCH SCIENCES UNCLASSIFIED v
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APPROPRIATION/BUDGET ACTIVITY
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BA 1: Basic Research

R-1 ITEM NOMENCLATURE

SCIENCES

PROJECT

PE 0601102A: DEFENSE RESEARCH 7T4F: Pers Perf & Training

E. Performance Metrics

Performance metrics used in the preparation of this justification material may be found in the FY 2010 Army Performance Budget Justification Book, dated May 2010.
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Exhibit R-2A, RDT&E Project Justification: PB 2014 Army DATE: April 2013
APPROPRIATION/BUDGET ACTIVITY R-1 ITEM NOMENCLATURE PROJECT
2040: Research, Development, Test & Evaluation, Army PE 0601102A: DEFENSE RESEARCH F20: Adv Propulsion Rsch
BA 1: Basic Research SCIENCES
R All Prior FY 2014 | FY 2014 | Fy 2014 CostTo | Total
T Mill

COST ($ in Millions) Years | FY 2012 | FY2013*| Base | OCO™ | Total | FY2015 | FY 2016 | FY 2017 | FY 2018 |Complete Cost

F20: Adv Propulsion Rsch - 3.940 4.211 4.256 - 4.256 4.307 4.283 4.357 4.435 |Continuing|Continuing

*FY 2013 Program is from the FY 2013 President's Budget, submitted February 2012
* The FY 2014 OCO Request will be submitted at a later date

Note
Not applicable for this item

A. Mission Description and Budget Item Justification
This project fosters research to increase the performance of small air-breathing engines and power-trains to support improved system mobility, reliability, and
survivability for air and/or ground vehicles; and ultimately serve to reduce the logistics cost burden for the future force. Problems addressed include the need for
greater fuel efficiency and reduced weight in these propulsion systems. Technical barriers to advanced propulsion systems are the inadequacy of today's materials to
safely withstand higher temperature demands, the lack of capability to accurately simulate the flow physics and the mechanical behavior of these systems, including the
engine and drive train. The Army is the lead Service in these technology areas and performs basic research in propulsion, as applicable to rotorcraft as well as tracked
and wheeled vehicles. Technical solutions are being pursued through analysis, code generation, and evaluations to improve engine and drive train components
and investigate advanced materials. Component level investigations include compressors, combustors, turbines, energy sources and conversion, injectors, pistons,
cylinder liners, piston rings, gears, seals, bearings, shafts, and controls.

Work in this project complements and is fully coordinated with PE 62211 (Aviation Technology).

The cited work is consistent with the Assistant Secretary of Defense for Research and Engineering Science and Technology focus areas and the Army Modernization
Strategy.

Work in this project is performed by the Army Research Laboratory (ARL) at Aberdeen Proving Ground, MD.

B. Accomplishments/Planned Programs ($ in Millions) FY 2012 FY 2013 FY 2014

Title: Thermal Materials 2.418 2.495 2.522

Description: Investigate new materials needed to withstand the higher temperature regimen of advanced high performance
engines, and evaluate improved tools and methods that will accurately simulate the flow physics and the mechanical behavior of
future engines and drive trains which will contribute to the design of more fuel efficient and reliable propulsion systems.

FY 2012 Accomplishments:
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DATE: April 2013

APPROPRIATION/BUDGET ACTIVITY R-1 ITEM NOMENCLATURE PROJECT

2040: Research, Development, Test & Evaluation, Army PE 0601102A: DEFENSE RESEARCH F20: Adv Propulsion Rsch

BA 1: Basic Research SCIENCES

B. Accomplishments/Planned Programs ($ in Millions) FY 2012 FY 2013 FY 2014
Investigated a modeling and simulation capability that will be used to predict and compare the automotive, thermal, and

electromechanical performance of next-generation Army wheeled tactical and combat vehicle power train concepts; and

investigated the design of more fuel efficient propulsion systems.

FY 2013 Plans:

Determine loading and durability properties associated with hybrid ceramic bearings and hybrid composite gears for next

generation Army wheeled tactical and combat vehicle power train concepts.

FY 2014 Plans:

Will investigate surface engineering techniques to reduce engine and transmission friction losses to improve vehicle fuel economy,

reduce maintenance cost, and reduce logistic burden; and will establish the capabilities to assess high temperature materials and

components for next-generation Army wheeled tactical and combat vehicle power train concepts.

Title: Reliable Small Engines for Unmanned Systems 1.522 1.716 1.734
Description: Develop improved tools and methods to enhance the reliability and fuel efficiency of small engines for air and

ground vehicles and to enable the use of heavy fuels.

FY 2012 Accomplishments:

Evaluated the performance of a representative Army unmanned vehicle engines at simulated altitude conditions.

FY 2013 Plans:

Establish the capability to experimentally evaluate advanced heavy fuel injection spray characteristics under simulated engine

conditions to optimize combustion performance in future engine concepts.

FY 2014 Plans:

Using the capabilities established in FY13, will evaluate advanced heavy fuel injection spray characteristics under simulated

engine conditions to optimize combustion performance and using modeling and simulation coupled with experimentation will

assess unmanned vehicle engines fueled with JP-8 and other heavy fuels. Will evaluate the performance of Army unmanned

vehicle engines and small heavy fuel injectors to enable heavy fuel operability and to optimize performance and efficiency

Accomplishments/Planned Programs Subtotals 3.940 4.211 4.256
C. Other Program Funding Summary ($ in Millions)
N/A

Remarks
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APPROPRIATION/BUDGET ACTIVITY R-1 ITEM NOMENCLATURE PROJECT
2040: Research, Development, Test & Evaluation, Army PE 0601102A: DEFENSE RESEARCH F20: Adv Propulsion Rsch
BA 1: Basic Research SCIENCES
D. Acquisition Strategy

N/A

E. Performance Metrics
Performance metrics used in the preparation of this justification material may be found in the FY 2010 Army Performance Budget Justification Book, dated May 2010.
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Exhibit R-2A, RDT&E Project Justification: PB 2014 Army DATE: April 2013
APPROPRIATION/BUDGET ACTIVITY R-1 ITEM NOMENCLATURE PROJECT
2040: Research, Development, Test & Evaluation, Army PE 0601102A: DEFENSE RESEARCH F22: Rsch In Veh Mobility
BA 1: Basic Research SCIENCES
N All Prior FY 2014 | FY 2014 | Fy 2014 CostTo | Total
T Mill

COST ($ in Millions) Years | FY 2012 | FY2013*| Base | OCO™ | Total | FY2015 | FY 2016 | FY 2017 | FY 2018 |Complete Cost

F22: Rsch In Veh Mobility - 0.577 0.606 0.612 - 0.612 0.621 0.630 0.642 0.654 [Continuing Continuing

*FY 2013 Program is from the FY 2013 President's Budget, submitted February 2012
* The FY 2014 OCO Request will be submitted at a later date

A. Mission Description and Budget Item Justification
This project conducts research in support of advanced military vehicle technology with emphasis on advanced propulsion, sophisticated vehicle dynamics and
simulation, vehicle-terrain interaction and advanced track and suspension concepts. Advanced propulsion research will dramatically improve power density,
performance and thermal efficiency for advanced engines, transient heat transfer, high temperature materials and thermodynamics. This project also supports state-
of-the-art simulation technologies to achieve a more fundamental understanding of advanced mobility concepts. The subject research is directed at unique, state-of-
the-art phenomena in specific areas such as: non-linear ground vehicle control algorithms, using off-road terrain characteristics; and unique mobility approaches, using
advanced analytical and experimental procedures.

The cited work is consistent with the Assistant Secretary of Defense, Research and Engineering science and technology focus areas and the Army Modernization
Strategy.

Work in this project is performed by the Tank and Automotive Research, Development and Engineering Center (TARDEC).

B. Accomplishments/Planned Programs ($ in Millions) FY 2012 FY 2013 FY 2014

Title: Advanced Mathematical Algorithms for Improved Vehicle Efficiency 0.577 0.606 0.612

Description: Funding is provided for the following effort:

FY 2012 Accomplishments:

Expanded JP-8 ignition models to include wide varying ignition quality fuels; explored and developed robust multidisciplinary
design optimization techniques with advanced materials for reducing ground vehicle weight while improving or maintaining ground
vehicle mobility, reliability and survivability.

FY 2013 Plans:
Research ignition under high pressure injection conditions, and analyze heat release data for synthetic JP-8 fuel; research
importance sampling techniques for accelerated testing for reliability quantification under stochastic input conditions; explore

quantification of model uncertainty with enhanced identification ability; and research mobility models for small robot terra-
mechanics, i.e. the interaction of wheeled or tracked vehicles on various surfaces.

FY 2014 Plans:
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APPROPRIATION/BUDGET ACTIVITY R-1 ITEM NOMENCLATURE PROJECT

2040: Research, Development, Test & Evaluation, Army PE 0601102A: DEFENSE RESEARCH F22: Rsch In Veh Mobility

BA 1: Basic Research SCIENCES

B. Accomplishments/Planned Programs ($ in Millions) FY 2012 FY 2013 FY 2014

Research ignition under high-pressure injection conditions, and analyze heat release data for new fuels; research new analytical
tools for characterizing vehicle duty cycles and physics-based vehicle and powertrain dynamics,; explore power available for
mobility; and research mobility for small platforms (i.e. the interaction of wheeled or tracked vehicles on various surfaces).

Accomplishments/Planned Programs Subtotals 0.577 0.606 0.612

C. Other Program Funding Summary ($ in Millions)
N/A
Remarks

D. Acquisition Strategy
N/A

E. Performance Metrics
Performance metrics used in the preparation of this justification material may be found in the FY 2010 Army Performance Budget Justification Book, dated May 2010.
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DATE: April 2013

APPROPRIATION/BUDGET ACTIVITY
2040: Research, Development, Test & Evaluation, Army

R-1 ITEM NOMENCLATURE
PE 0601102A: DEFENSE RESEARCH

PROJECT

H42: Materials & Mechanics

BA 1: Basic Research SCIENCES
R All Prior FY 2014 | FY 2014 | Fy 2014 CostTo | Total
T Mill
COST ($ in Millions) Years | FY 2012 | FY2013*| Base | OCO™ | Total | FY2015 | FY 2016 | FY 2017 | FY 2018 |Complete Cost
H42: Materials & Mechanics - 8.262 8.644 8.907 - 8.907 8.998 9.053 9.208 9.374 |Continuing [Continuing

* The FY 2014 OCO Request will be submitted at a later date

A. Mission Description and Budget Iltem Justification

Strategy.

B. Accomplishments/Planned Programs ($ in Millions)

*FY 2013 Program is from the FY 2013 President's Budget, submitted February 2012

Work in this project complements and is fully coordinated with PE 0602105A, Project H84 (Materials).

Work in this project is performed by the Army Research Laboratory (ARL), Aberdeen Proving Ground, MD.

This project conducts basic research in materials science, which includes research into key phenomena enabling the creation and production of revolutionary materials
that will provide higher performance, lighter weight, lower cost, improved reliability, and environmental compatibility for Army unique applications. The current
methodology of using materials to gain added functionality for Army systems is to use a layered approach, whereby each layer provides added capability (i.e. ballistic,
chemical/biological, signature, etc.), but ultimately makes the system too heavy and too expensive. Technical solutions are being pursued through understanding

the fundamental aspects of chemistry and microstructure that influence the performance and failure mechanisms of ceramics, advanced polymer composites, and
advanced metals, with the goal of creating hierarchically organized materials systems that possess multifunctional attributes at greatly reduced weight and cost. These
advanced materials will enable revolutionary lethality and survivability technologies for the future.

The cited work is consistent with the Assistant Secretary of Defense for Research and Engineering Science and Technology focus areas and the Army Modernization

FY 2012

FY 2013

FY 2014

Title: Microscopic/Nanostructural Materials

nano-structural levels, for the future force.

FY 2012 Accomplishments:

FY 2013 Plans:

Description: Devise new materials and design capabilities, based upon fundamental concepts derived at the microscopic and

Provided a theoretical basis for the selection of kinetically stabilizing alloying elements in nanocrystalline materials; and proved
grain size stabilization in nanocrystalline metallic systems by experimental methods for better performing ceramic armor materials.

2.386

2.571

2.615
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DATE: April 2013

APPROPRIATION/BUDGET ACTIVITY R-1 ITEM NOMENCLATURE PROJECT

2040: Research, Development, Test & Evaluation, Army PE 0601102A: DEFENSE RESEARCH H42: Materials & Mechanics

BA 1: Basic Research SCIENCES

B. Accomplishments/Planned Programs ($ in Millions) FY 2012 FY 2013 FY 2014
Research novel composite materials that demonstrate self-healing capability using bio-engineered concepts emerging basic

research; and advance the principles of inverse materials design and apply to emerging material models for future armor designs.

FY 2014 Plans:

Will develop mathematical descriptions of full non-linear and transient coupling in armor grade piezoelectric ceramics for novel

protection; report on the full-field penetration response of ultra high molecular weight polyethylene (UHMWRPE) fabric and fabric

systems for application to soldier protection; establish patterned thin film techniques to fabricate a metamaterial lens for corrosion

detection under dielectric and paint coatings with high sensitivity; for composite armors, improve adhesion bioinspired polymer

adhesives.

Title: High Deformation Rate Materials 2.413 3.009 3.113
Description: Develop fundamental understanding necessary to design, process and characterize materials specifically intended

for high loading rate applications.

FY 2012 Accomplishments:

Modeled and experimentally determined property relationships in piezoelectric materials; and described the chemical state of

emerging high rate materials with a view toward optimizing materials properties for ballistic environments.

FY 2013 Plans:

Develop models to describe specific strengthening mechanisms for novel aluminum alloys and use to cast coupon-scale ingots

for experimental validation; and develop synthesis, processing and characterization methods specifically designed for materials in

extreme dynamic environments.

FY 2014 Plans:

Will investigate first-principles modeling and simulation of clean and doped grain boundaries in boron-based armor ceramics;

design novel, thermodynamically stable nanocrystalline alloys for shaped charge liners; determine the importance of composition

and microstructure on rate dependent properties of epoxy resins; complete an initial 3D microstructural model of lightweight

magnesium or aluminum alloys.

Title: Materials Research and Processing at Small Scale 3.463 3.064 3.179
Description: Elucidate and exploit unique structure, processing, and property relationships that occur in materials at small length

scales and develop methods to tailor the physical, chemical and mechanical response of these materials to enable unprecedented

performance improvements in materials properties.

FY 2012 Accomplishments:
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DATE: April 2013

APPROPRIATION/BUDGET ACTIVITY R-1 ITEM NOMENCLATURE PROJECT
2040: Research, Development, Test & Evaluation, Army PE 0601102A: DEFENSE RESEARCH H42: Materials & Mechanics
BA 1: Basic Research SCIENCES
B. Accomplishments/Planned Programs ($ in Millions) FY 2012 FY 2013 FY 2014
Developed tools for the characterization of hierarchically structured materials for an understanding of the synthesis and
mechanics of bio-inspired materials; and determined quantum effects on materials design to enable unprecedented performance
improvements in materials properties.
FY 2013 Plans:
Develop novel polymeric materials which are thermally and chemically stable under extreme operating conditions; investigate and
develop modeling and simulation methods specifically designed for materials used in extreme dynamic environments.
FY 2014 Plans:
Will validate new multi-axial mechanical characterization methods and apply to conventional and novel ballistic fibers to elucidate
the effect of nanostructure; develop in-situ capabilities for electron microscopy to elucidate the mechanical response of soft tissue
and polymer gels; characterize the water transport properties of polymer electrolyte materials.
Accomplishments/Planned Programs Subtotals 8.262 8.644 8.907

C. Other Program Funding Summary ($ in Millions)
N/A
Remarks

D. Acquisition Strategy
N/A

E. Performance Metrics

Performance metrics used in the preparation of this justification material may be found in the FY 2010 Army Performance Budget Justification Book, dated May 2010.
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DATE: April 2013

APPROPRIATION/BUDGET ACTIVITY
2040: Research, Development, Test & Evaluation, Army

R-1 ITEM NOMENCLATURE

PE 0601102A: DEFENSE RESEARCH

PROJECT

H43: Research In Ballistics

BA 1: Basic Research SCIENCES
R All Prior FY 2014 | FY 2014 | Fy 2014 CostTo | Total
T Mill
COST ($ in Millions) Years | FY 2012 | FY2013*| Base | OCO™ | Total | FY2015 | FY 2016 | FY 2017 | FY 2018 |Complete Cost
H43: Research In Ballistics - 8.867 9.103 9.383 - 9.383 9.546 9.607 9.769 9.945 |Continuing |Continuing

*FY 2013 Program is from the FY 2013 President's Budget, submitted February 2012

* The FY 2014 OCO Request will be submitted at a later date

Note
Not applicable for this item

A. Mission Description and Budget Item Justification

This project seeks to improve the understanding of the chemistry and physics controlling the propulsion, launch, and flight of gun-launched projectiles and missiles, and
to understand the interaction of these weapons with armored targets. This research results in basic new knowledge, which allows the formulation of more energetic
propellants, more accurate and non-lethal (NL)/lethal projectiles and missiles, and advanced armors for increased survivability of Army combat systems. This effort
supports the Office of the Secretary of Defense Advanced Energetics Initiative to mature the fundamental technologies required to transition the next generation of

energetic materials into field use.

Work in this project complements and is fully coordinated with PE 0602618A, project H80 (Survivability and Lethality Technology).

The cited work is consistent with the Assistant Secretary of Defense for Research and Engineering Science and Technology focus areas and the Army Modernization

Strategy.

Work in this project is performed by the Army Research Laboratory (ARL), Aberdeen Proving Ground, Adelphi, MD, and Research Triangle Park, NC.

B. Accomplishments/Planned Programs ($ in Millions) FY 2012 FY 2013 FY 2014
Title: National Advanced Energetics Initiative 2.890 2.913 3.011
Description: Expand and confirm physics based models and validation techniques to enable design of novel insensitive

propellants/explosives with tailored energy release for revolutionary Future Force survivability and weapons effectiveness.

FY 2012 Accomplishments:

Investigated rapid energy release from new classes of materials subjected to extreme physical constraints and characterized

through high performance computer models and experiments.

FY 2013 Plans:
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DATE: April 2013

BA 1: Basic Research SCIENCES

APPROPRIATION/BUDGET ACTIVITY R-1 ITEM NOMENCLATURE PROJECT
2040: Research, Development, Test & Evaluation, Army PE 0601102A: DEFENSE RESEARCH H43: Research In Ballistics

B. Accomplishments/Planned Programs ($ in Millions)

FY 2012

FY 2013

FY 2014

Extend quantum mechanical based models to enable prediction of key performance and vulnerability properties; determine
feasibility of nontraditional energetic materials containing stored structural energy (e.g. extended solids), and identify factors
influencing stabilization for designing future disruptive energetic materials.

FY 2014 Plans:

Will synthesize and fabricate gram quantities of disruptive energetic materials that have two-fold energy content compared to
conventional explosives. Will develop reactive variants of the dissipative particle dynamics method with multi-step chemical
reactions and perform simulations of multi-scale coarse grain models to determine pressure dependent stress-strain behavior for
input into plasticity model. Will refine and validate FY12 model via comparison with nano-indentation experiments.

Title: Launch and flight of gun launched projectiles as well as missiles

Description: Improve the fundamental understanding of the mechanisms controlling the launch and flight of gun launched
projectiles and missiles, and understand the interaction of these weapons with armored targets.

FY 2012 Accomplishments:

Explored non-linear aerodynamics of complex shapes to advance next generation extended range precision munitions;
Investigated nontraditional modeling techniques for using on-board projectile flight information to enable affordable non-GPS
guidance; and performed first generation mapping of the shock and blunt impact effects on the mechanical state of human bone
and tissues and the effects on specified connective centers in the human brain.

FY 2013 Plans:

Develop and validate coupled computational fluid dynamics, flight dynamics, and rigid body dynamics techniques in a single
computational model to predict non-linear aerodynamic behavior of maneuvering precision munitions; characterize theoretically
and experimentally coupled GPS and navigation concepts for the next generation of highly dynamic, spinning projectiles;
inve